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Chapter 1 
CLEARWATER PROGRAM PRELIMINARY 

SCREENING ANALYSIS 

1.1 Introduction 

This Preliminary Screening Analysis has been prepared for the Sanitation Districts of Los Angeles 
County (Sanitation Districts) and the U.S. Army Corps of Engineers (Corps) to provide a preliminary 
environmental evaluation of the Clearwater Program.  The Sanitation Districts and the Corps have 
determined that an environmental impact report (EIR) and environmental impact statement (EIS) will be 
prepared for the Clearwater Program, which will address the potentially significant impacts identified 
within this document.  The Preliminary Screening Analysis was used to screen issues determined to have 
no impact or less than significant impact from further analysis in the EIR and the EIS and to provide 
public disclosure for the rationale for these determinations.  The Preliminary Screening Analysis includes 
a project description, an evaluation of environmental impacts, and a list of references.  

1.1.1 Regulatory Guidance 

This Preliminary Screening Analysis follows the methods and format proposed in Appendix G of the 
State CEQA Guidelines (State of California Natural Resources Agency 2010), the City of Los Angeles 
CEQA Guidelines (2006), and the Sanitation Districts’ thresholds, and it relies on expert opinion based on 
facts, technical studies, and other substantial evidence to document its findings.  The Corps has generally 
adopted the CEQA thresholds for the purposes of the Clearwater Program NEPA analysis. 

1.1.2 CEQA Lead Agency Contact 

Sanitation Districts of Los Angeles County 
Attn: Steven Highter, P.E. 
1955 Workman Mill Road 
Whittier, CA 90601 
shighter@lacsd.org 
562.908.4288 

1.1.3 NEPA Lead Agency Contact 

U.S. Army Corps of Engineers Los Angeles 
Attn: Kenneth Wong 
P.O. Box 2711  
Los Angeles CA 90053-2325  
kenneth.wong@usace.army.mil 
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Chapter 2 
PROJECT DESCRIPTION 

2.1 Project Description 

2.1.1 Sanitation Districts of Los Angeles County   

The Sanitation Districts serve the regional wastewater and solid waste management needs of 
approximately 5.4 million people in Los Angeles County.  The Sanitation Districts’ service area covers 
approximately 820 square miles and encompasses 78 cities and unincorporated territory within the 
county.  The 23 separate districts that comprise the Sanitation Districts work cooperatively under a Joint 
Administration Agreement with one administrative staff headquartered near the city of Whittier.  The 
individual districts operate and maintain their own portions of the collection system.  Of the 23 districts, 
17 are collectively known as the Joint Outfall Districts (JOD).  The JOD has a population of 4.8 million 
people and is served by the Joint Outfall System (JOS). 

The JOS is a regional interconnected system of wastewater conveyance, treatment, and disposal facilities 
that serve 73 cities and some unincorporated areas (approximately 640 square miles).  The JOS provides 
wastewater conveyance and treatment, water reuse, and effluent disposal for residential, commercial, and 
industrial wastewater users within the jurisdictions of the 17 participating districts of the JOD. 

2.1.2 Program Location and Setting 

The JOS is located in the central, southern, and eastern portions of Los Angeles County extending from 
the San Gabriel Mountain foothills south to the Palos Verdes Peninsula and San Pedro Bay, and from San 
Bernardino and Orange Counties west to the cities of Glendale and Los Angeles and to Santa Monica 
Bay.   

There are three major rivers in the JOS service area: the Rio Hondo, Los Angeles, and San Gabriel.  
Major creeks include San Jose and Coyote.  The Rio Hondo flows southwest from its headwaters at 
Sawpit Dam into the Los Angeles River, which discharges into the Pacific Ocean.  Upstream, the Rio 
Hondo receives tertiary treated effluent discharges from the Sanitation District water reclamation plants 
(WRPs).  The San Gabriel River flows southwesterly from its headwaters in the San Gabriel Mountains 
and forms a tidal prism before discharging into the Pacific Ocean at Seal Beach.  The tidal prism of the 
San Gabriel River is the area within the river where there is a mixing of freshwater from upstream rain 
water, tertiary treated effluent, and other freshwater sources, and salt water from the Pacific Ocean. 

There are two major spreading grounds in the JOS for recharging groundwater into the Los Angeles area 
groundwater basins.  One spreading ground is located on the Rio Hondo River at the Rio Hondo 
Spreading Grounds in the city of Montebello.  The other is located on the San Gabriel River at the San 
Gabriel Coastal Spreading Grounds in the city of Pico Rivera.  These spreading grounds use Sanitation 
Districts’ tertiary treated effluent, water imported from the State Water Project, and rain water to recharge 
the groundwater basin through percolation.  In addition to the spreading grounds beneficially reusing 
tertiary treated water, there are three saltwater barrier projects in the Los Angeles area that further treat 
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and pump the recycled water into the ground to prevent the intrusion of saltwater into the groundwater 
basins.   

Five of the upstream WRPs are permitted to discharge tertiary treated effluent into the receiving water 
bodies discussed in this section.  The San Jose Creek Water Reclamation Plant (SJCWRP), located in an 
unincorporated area of Los Angeles next to the city of Whittier, discharges into San Jose Creek and the 
San Gabriel River.  The Pomona Water Reclamation Plant (POWRP), located in the city of Pomona, 
discharges into the south fork of the San Jose Creek.  The Los Coyotes Water Reclamation Plant 
(LCWRP), located in the city of Cerritos, discharges into the San Gabriel River.  The Long Beach Water 
Reclamation Plant (LBWRP), located in the city of Long Beach, discharges into Coyote Creek.  In 
addition, a portion of the recycled water undergoes advanced treatment at the Water Replenishment 
District of Southern California’s Advanced Water Treatment Facility and is injected into the ground at the 
Alamitos Seawater Barrier Project to prevent saltwater intrusion into the freshwater aquifer.  The Whittier 
Narrows Water Reclamation Plant (WNWRP), located in the city of South El Monte, discharges into the 
Rio Hondo, the Rio Hondo Spreading Grounds, and the San Gabriel Coastal Spreading Grounds.  The 
La Cañada Water Reclamation Plant (LACAWRP), located in the city of La Cañada Flintridge, 
discharges recycled water into irrigation system storage impoundments at a nearby golf course.  The final 
destination for recycled water that is not beneficially reused is the Pacific Ocean, where the Los Angeles 
and San Gabriel Rivers outlet in the Port of Los Angeles and Seal Beach, respectively.   

Solids generated at the six upstream WRPs, as a byproduct of the treatment processes, are returned back 
to the JOS conveyance system for consolidated solids processing at the Joint Water Pollution Control 
Plant (JWPCP) in the city of Carson.  This conveyance system is a network of variously sized 
subterranean sewers.  This network converges into nine main Joint Outfall (JO) trunk sewers that deliver 
wastewater to the six upstream WRPs and the JWPCP.  The JWPCP is located on approximately 
400 acres bordered by West Sepulveda Boulevard to the north, Main Street to the east, West Lomita 
Boulevard to the south, and the Interstate (I-) 110 to the west.  Activities at the JWPCP include 
wastewater treatment, as well as solids processing and biosolids management for the entire JOS.  After 
processing, the biosolids are transported from the JWPCP, via trucks, to various biosolids management 
facilities for beneficial use or for landfill co-disposal within California and Arizona.  

The wastewater, after being treated to a secondary level at the JWPCP, is conveyed in two tunnels to 
Royal Palms Beach where the tunnels converge into a subterranean manifold structure.  The manifold 
structure connects the tunnels to the offshore ocean outfalls.  Outfalls are seafloor pipelines that extend 
from the shore to the diffuser area.  Diffusers are also seafloor pipelines, but have holes that allow for the 
release of the secondary treated effluent into the ocean.  There are four outfalls, but only two operate on a 
regular basis.  These outfalls are located to the south of the terrestrial Palos Verdes Peninsula on an ocean 
formation known as the Palos Verdes Shelf (PV Shelf).  

2.1.3 Clearwater Program Objectives 

The Clearwater Program is necessary to ensure adequate JOS wastewater system capacity and reliability 
through the year 2050.  Specifically, the following objectives were identified in the Master Facilities Plan 
(MFP) and are the California Environmental Quality Act (CEQA) objectives: 

 Provide adequate system capacity to meet the needs of the growing population 

 Provide overall system reliability by allowing the inspection, maintenance, repair, and 
replacement of aging infrastructure 
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 Provide support for emerging recycled water reuse and biosolids beneficial use opportunities 

 Provide a long-term solution for meeting water quality requirements set forth by regulatory 
agencies 

2.1.4 Program and Project Elements 

2.1.4.1 Program Elements 

As a result of the Clearwater Program planning effort, system-wide improvements were identified in the 
MFP and will be evaluated at either a program or project level.  Seven program elements, with associated 
facilities, within the JOS will be analyzed at the program level.  The program elements include:  

 Conveyance improvements  

 Plant expansion  

 Process optimization  

 WRP effluent management  

 Solids processing  

 Biosolids management  

 JWPCP effluent management 

The program elements were organized by facility/location for analysis.  The facilities associated with the 
program elements and their locations and proposed modifications are shown in Table 2-1.  Also refer to 
Table 3-2 in Chapter 3 of the Clearwater Program Environmental Impact Report/Environmental Impact 
Statement (EIR/EIS) for a summary of program elements. 
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Table 2-1.  Program-Level Facilities and Proposed Actions 

Existing Facilities Existing Location  Program Element 
Proposed Action(s) for Each 
Program Element 

Conveyance System  

JO Trunk Sewers Located between 5 and 25 feet bgs 
generally in public rights-of-way of 
existing streets throughout the 
entire JOS service area. 

Conveyance 
Improvements 

Relief to approximately 33 miles of 
JO trunk sewers throughout JOS 
service area (identified in Figure 
3-4 in Chapter 3 of the EIR/EIS). 

Water Reclamation Plants 

SJCWRP Located at 1965 Workman Mill 
Road.  Site is 51 acres within 
unincorporated Los Angeles 
County, near the city of Whittier.  
The site is bounded by San Jose 
Creek to the north, State Route 
(SR-) 60 to the south, Workman Mill 
Road to the east, and the San 
Gabriel River to the west. 

Plant Expansion Expansion of SJCWRP by 
25 MGD; total permitted capacity 
would increase from 100 MGD to 
125 MGD.  Expansion would be 
located adjacent to the San 
Gabriel River where existing 
treatment facilities are currently 
located. 

Process Optimization Process optimization would be 
located at existing parking lot and 
existing maintained lawn area 
adjacent to San Jose Creek. 

  WRP Effluent Management Discharge would potentially range 
from a 69 MGD decrease to an 
8 MGD increase.  Other reuses 
would potentially range from a 
45 to 94 MGD increase.  
Discharge would continue from 
existing discharge point(s) into 
unlined portions of San Jose 
Creek and the San Gabriel River 
and into the lined portion of the 
San Gabriel River. 

POWRP The POWRP is located at 
295 Humane Way on a 14-acre site 
in the city of Pomona.  The POWRP 
is bounded by a railroad right-of-
way and industrial uses to the north, 
the Humane Society and Humane 
Way to the east, and Elephant Hill 
to the west. 

Process Optimization Process optimization within the 
existing WRP footprint on existing 
vacant/disturbed land. 

  WRP Effluent Management Discharges for groundwater 
replenishment would potentially 
increase by 1 to 2 MGD.  Other 
reuses would potentially increase 
by 5 to 7 MGD.  Discharge would 
continue at existing discharge 
point(s) into unlined portions of 
San Jose Creek. 

LCWRP Located at 16515 Piuma Avenue on 
a 34-acre site within the city of 
Cerritos.  The treatment facilities 
occupy the lower southwest corner 
of the site.  The remaining 20 acres 
are occupied by the Iron-Wood Nine 
Golf Course.  The LCWRP is 
bounded to the north by Southern 
California Edison property, to the 
south by SR-91, to the east by 
I-605, and to the west by the San 
Gabriel River. 

Process Optimization Process optimization within the 
existing WRP footprint on the 
Iron-Wood Nine driving range. 
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Table 2-1 (Continued) 

Existing Facilities Existing Location  Program Element 
Proposed Action(s) for Each 
Program Element 

  WRP Effluent Management Reuse would potentially increase 
by 3 to 22 MGD.  Discharge would 
be similar to the current range of 
discharges.  Discharge would 
continue at existing discharge 
point(s) into lined portions of the 
San Gabriel River. 

LBWRP Located at 7400 E. Willow Street on 
a 17-acre site in the city of Long 
Beach.  The LBWRP is bounded by 
Willow Street to the north, Coyote 
Creek to the south and east, and 
the San Gabriel River to the west. 

Process Optimization Process optimization within the 
existing WRP footprint on vacant 
disturbed land. 

WRP Effluent Management Reuse would potentially increase 
by 4 to 10 MGD.  Discharge would 
be similar to the current range of 
discharges.  Discharge would 
continue at existing discharge 
point(s) into lined portions of 
Coyote Creek. 

WNWRP The WNWRP is located at 
301 N. Rosemead Boulevard on a 
27-acre site near the city of South 
El Monte.  The WNWRP is 
surrounded by the Whittier Narrows 
Recreational Area to the north, 
undeveloped industrial areas to the 
south, Legg Lake and nurseries to 
the east, and largely unused utility 
areas to the west. 

WRP Effluent Management Discharges for groundwater 
replenishment would potentially 
increase by 4 MGD.  Other reuses 
would potentially increase by 
4 MGD.  Discharge would continue 
at existing discharge point(s) into 
unlined portions of the Rio Hondo. 

JWPCP 

JWPCP City of Carson Solids Processing Would continue to process solids 
in accordance with existing 
practices.  Six new anaerobic 
digesters would be constructed 
and operated within the JWPCP 
footprint and replacement of 
existing facilities may occur due to 
aging. 

JWPCP and 
throughout California 

City of Carson and throughout 
California 

Biosolids Management Approximately 1,850 wet tons of 
biosolids will be generated by 
2050.  This would result in an 
increase of 20 truck trips required 
for transport of biosolids to 
biosolids management facilities.  
The current practice of 
transporting biosolids from JWPCP 
to biosolids management facilities 
within California and Arizona 
would continue.   

JWPCP and Ocean 
Discharge System 

See Table 2-2. JWPCP Effluent 
Management 

To be further evaluated at the 
project level. 

bgs = below ground surface 

MGD = million gallons per day 

The program includes relief to approximately 33 miles of JO trunk sewer lines.  Relief would include the 
replacement of current pipes with larger diameter pipes or the addition of new pipes or parallel pipes.  It is 
assumed all 33 miles would include additional new pipes, and there would be some unknown length of 
existing pipes that would be maintained or fixed (i.e., rehabilitated).  
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The program includes expansion and process optimization to meet a treatment capacity shortfall and to 
ensure the WRPs will continue to meet discharge limits.  This would include a 25 million gallons per day 
(MGD) expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, LCWRP, and 
LBWRP.  All construction associated with the expansion at the SJCWRP and process optimization at the 
WRPs would be done within the footprint of the existing WRP facilities (see Figures 3-5, 3-6, 3-7, and 
3-8 in Chapter 3 of the EIR/EIS).  Process optimization would include the construction of large 
underground wastewater storage tanks at each WRP.  Once constructed, the tank would store wastewater 
during peak flows periods and be released during low flow periods to maximize the efficiency of the 
wastewater treatment process.  

The program would also include WRP effluent management at the SJCWRP, POWRP, LCWRP, 
LBWRP, and WNWRP.  The management of the effluent would depend on demand for recycled water, as 
described in Table 2-1.  Therefore, the program includes some increases and decreases in recycled water 
discharged into the receiving water bodies at each of the aforementioned WRPs. 

As there would be no program construction or operation activities at the LACWRP, this WRP is not 
analyzed or further discussed in this document. 

Centralized solids processing would continue at the JWPCP in accordance with existing practices.  
Approximately six new anaerobic digesters would be added to stabilize sludge and meet future generation 
rates.  These digesters would be constructed within the existing footprint of the JWPCP facility 
(see Figure 3-9 in Chapter 3 of the EIR/EIS).  Some additional solids processing equipment may need to 
be replaced due to aging.  This equipment would be located within the JWPCP, in the same general 
vicinity that the current solids processing equipment is located.  

Biosolids management at the JWPCP would continue to use some of the locations the Sanitation Districts 
currently use for beneficial use.  There would be an increase in the biosolids transported from the JWPCP 
to the beneficial use locations.  Truck trips would increase by approximately 20 trips per day.  There are 
eight potential new locations for beneficial use of biosolids management.  These are located between 
60 and 300 miles from the JWPCP in Kings, Kern, Yuma, San Bernardino, and Riverside Counties 
(refer to Figure 3-10 in Chapter 3 of the EIR/EIS for locations of the anticipated biosolids beneficial use 
locations and Table 3-7 in Chapter 3 for a list of the facilities and their locations and distances from the 
JWPCP). 

2.1.4.2 Project Elements 

A major component of the MFP will be to evaluate, at a project level, the possible construction of a new 
or modified ocean discharge system and the rehabilitation of the existing ocean outfalls.  This project 
would discharge secondary treated effluent from the JWPCP to either the SP Shelf or PV Shelf, through a 
new offshore tunnel or the existing ocean outfalls.  The project has three functional categories (1) tunnel 
alignment (onshore and offshore), (2) shaft site, and (3) riser and diffuser area.  The project elements, 
organized by functional category, are described in Table 2-2. 
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Table 2-2.  Location of Project Elements 

Project Element Jurisdiction Location 

Tunnel Alignments  

Wilmington to SP Shelf City of Carson 

Community of Wilmington, City of Los Angeles 

Port of Los Angeles/State of California 

 

Onshore approximately 100 to 200 feet bgs 
extending approximately 10,700 feet 
following Wilmington Boulevard south to 
Port of Los Angeles.  

Offshore approximately 100 to 200 feet bgs 
or below the seafloor starting at Port of Los 
Angeles extending approximately 
65,200 feet southeast to LAXT and to the 
SP Shelf. 

Wilmington to PV Shelf City of Carson 

Community of Wilmington, City of Los Angeles 

Port of Los Angeles/State of California 

 

Onshore is same as Wilmington Boulevard 
to SP Shelf Alignment. 

Offshore approximately 100 to 250 feet bgs 
or below the seafloor, starting at the Port of 
Los Angeles and extending 38,100 feet to 
the PV Shelf. 

Figueroa/Gaffey to PV 
Shelf 

City of Carson  

Community of Wilmington, City of Los Angeles 

Community of San Pedro, City of Los Angeles 

State of California 

Onshore approximately 70 to 370 feet bgs 
following Figueroa Street south, to John S.  
Gibson Boulevard, south to Gaffey Street 
extending 34,000 feet. 

Offshore approximately 100 to 250 feet 
below the seafloor extending from Angels 
Gate 11,400 feet to the PV Shelf. 

Figueroa/Western to 
Royal Palms  

City of Carson  

Community of Wilmington, City of Los Angeles 

Community of San Pedro, City of Los Angeles 

 

Onshore approximately 70 to 450 feet bgs 
following Figueroa Street, southwest under 
Harbor Regional Park, south on North 
Gaffey, West on Capitol Drive, south on 
Western Avenue.  

There would be no offshore tunnel; 
rehabilitation would occur to the existing 
ocean outfalls, as under all the alternatives. 

Shaft Sites   

JWPCP West City of Los Angeles Southeast corner of West Lomita Boulevard 
and Figueroa Street 

JWPCP East City of Carson  Northwest corner of West Lomita Boulevard 
and Main Street 

TraPac Port of Los Angeles  Located at the TraPac container terminal 
approximately Wilmington Boulevard and 
Harry Bridges Boulevard 

LAXT Port of Los Angeles  Terminal Island, northeast corner of Ferry 
Street and Terminal Way 

Southwest Marine Port of Los Angeles  Terminal Island, east of Southwest Marine 
Warehouses 

Angels Gate Community of San Pedro, City of Los Angeles  Northwest of South Gaffey Street and West 
Paseo Del Mar, immediately north of Paseo 
Del Mar 

Royal Palms Community of San Pedro, City of Los Angeles Mostly within Sanitation Districts’ property at 
Royal Palms Beach near the beach access 
road, Kay Fiorentino Drive.   

Riser/Diffuser Area  

SP Shelf  State of California; federal past 3 nautical miles SP Shelf in the Pacific Ocean 

PV Shelf  State of California PV Shelf in the Pacific Ocean 

Existing Ocean Outfalls State of California Existing ocean outfalls located on the 
PV Shelf in the Pacific Ocean 



Sanitation Districts of Los Angeles County  Chapter 2.  Project Description 

 

 
Clearwater Program  
Preliminary Screening Analysis 

 
2-8 

November 2012 
 
 

 

The program and project elements would require a number of permits and actions from various local, 
state, and federal agencies.  The following table summarizes the types of permits that would be required 
for the program and project elements.  

Table 2-3.  Public Agencies Whose Approval May Be Required 

Permit/Action Programa Project 

Federal 

United States Army Corps of Engineers 

Permit under Section 404 of the Clean Water Act for discharge of dredged or fill material into 
waters of the United States 

X X 

Permit under Section 103 of the Marine Protection, Research, and Sanctuaries Act for the 
transportation of dredged material intended for ocean disposal 

 X 

Permit under Section 10 of the Rivers and Harbors Act for work or structures in or affecting 
Navigable waters of the United States 

 X 

United States Fish and Wildlife Service 

Compliance with Section 7 of the federal Endangered Species Act for effects to listed species 
and critical habitat through coordination via the lead federal agency 

X X 

National Marine Fisheries Service 

Compliance with Section 7 of the federal Endangered Species Act for effects to listed species 
and critical habitat through coordination via the lead federal agency 

 X 

Compliance with the federal Marine Mammal Protection Act for effects (e.g., take or harassment) 
to marine mammals through coordination via the lead federal agency 

 X 

Compliance with the federal Magnuson-Stevens Fishery Act for effects to essential fish habitat 
through coordination via the lead federal agency 

 X 

United States Environmental Protection Agency 

Confirm conformity with the Clean Air Act  X 

Determine suitability of dredged material for ocean disposal in accordance with Section 103 of 
the Marine Protection, Research, and Sanctuaries Act 

 X 

Review and submit recommendations to the Corps related to the issuance of permits under 
Section 10 of the Rivers and Harbors Act,  Section 404 of the Clean Water Act, and ensure 
compliance with Section 404(b)(1) of the Clean Water Act 

 X 

Review and submit recommendations to the California State Water Quality Control Board for the 
National Pollutant Discharge Elimination System permit for discharge of treated wastewater 
under Section 402 of the Clean Water Act  

X  

Determine suitability of construction-related dewatering for ocean disposal or discharge into 
waters of the United States  

 X 

Coordinate with the Los Angeles Regional Water Quality Control Board for issuance of 
401 Water Quality Certification 

 X 

United States Coast Guard 

Permit for Private Aids to Navigation for Navigable Waters of the United States  X 

State 

Regional Water Quality Control Boardb 

Permit under Section 402 of the Clean Water Act (National Pollutant Discharge Elimination 
System) 

 X 

General Permit (National Pollutant Discharge Elimination System) for dewatering and 
construction activities 

X X 

Water Quality Certification under Section 401 of the Clean Water Act X X 

Waste Discharge Requirements under the Porter-Cologne Act  X 

California Office of Historic Preservation 

Compliance with Section 106 of the National Historic Preservation Act through coordination via 
the lead federal agency 

 X 
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Table 2-3 (Continued)   

Permit/Action Programa Project 

California Department of Fish and Game 

Streambed Alteration Agreement under Section 1602 of the California Fish and Game Code for 
activities that would alter a state river, stream, or other Waters of the State 

X  

Consistency Determination under Section 2080.1 of the California Fish and Game Code for take 
of state-listed endangered or threatened terrestrial and aquatic species (that are also listed under 
the federal ESA) 

X X 

Compliance with oil spill prevention and response planning requirements set forth in Subdivision 
4 of 14 CCR Division 1 for marine vessels carrying petroleum and nontank vessels over 
300 gross tons (Under the California Office of Spill Prevention and Response). 

 X 

California Coastal Commission 

Coastal Development Permit for development within the coastal zone   X 

Federal Coastal Zone Management Act Consistency Determination  X 

State Lands Commission 

Land Use Lease for encroachments, docks, dredging, and crossing on state tidal and submerged 
lands 

 X 

California Department of Transportation 

Easement and/or rights-of-way  X 

Local 

South Coast Air Quality Management District   

Conformity with the Air Quality Management Plan  X 

Permit or update to existing permits for emissions  X  

City of Los Angeles   

Easements and/or rights-of-way  X 

Building permits, fire plan approvals, land lease, and/or easements for construction of facilities at 
Port of Los Angeles, Royal Palms Beach, and Angels Gate Park 

 X 

City of Carson   

Conformance to building and safety construction requirements at JWPCP X X 

County of Los Angeles   

Easements and/or rights-of-way X X 

Easements through park and recreation areas  X 

Fire protection plan approvals X X 
a Applies to program elements other than JWPCP effluent management. 
b Regional Water Quality Control Board-Los Angeles Region (Region 4) has jurisdiction in the project area. 

2.1.5 Level of Analysis and General Methodology 

As a result of the Clearwater Program planning effort, program and project elements have been identified 
and are evaluated in this Preliminary Screening Analysis at either the program or project level.  A 
program-level analysis is prepared when the lead agency has a proposed program or series of actions over 
time that can be characterized as one large project and specific construction information is typically 
unavailable.  A program-level analysis generally analyzes broad environmental effects of the program 
with the understanding that additional site-specific environmental review may be required for particular 
aspects of the program at the time those aspects are proposed for implementation and construction 
(CEQA Guidelines Section 15168).  However, it is possible for a program-level analysis to identify and 
address all potential environmental impacts, which would preclude the need for additional project-level 
environmental documentation.  Should there be project-specific impacts that are not analyzed in the 
program-level; a subsequent CEQA analysis would be required.  Project-specific elements were identified 
in the MFP for a new ocean discharge system, which will be evaluated at the project level.  A 
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project-level analysis generally has access to all the necessary construction information and is able to 
analyze the specific details of environmental effects of project elements.  Therefore, in this document, 
program elements are analyzed at the program level, and project elements are analyzed at the project 
level.  Any program or project element that is identified as having a potentially significant impact under 
construction or operation will be further analyzed in the EIR/EIS. 

The Preliminary Screening Analysis analyzes potential impacts resulting from the construction and/or 
operation of individual elements.  These elements form the building blocks for alternatives that are 
ultimately evaluated in the EIR/EIS.  Therefore, some elements would not be constructed under the 
Clearwater Program.  While the program elements are common to all program alternatives, different 
project elements combine to form the alternatives.  For purposes of analysis in the Preliminary Screening 
Analysis, program elements are categorized by facility/location.  The categories and associated program 
elements are shown in the following table. 

Table 2-4.  Categories for Program Analysis 

Category Program Element Analyzed 

Conveyance System Conveyance improvements 

WRPs Expansion of the SJCWRP 
Process optimization at the SJCWRP, POWRP, LCWRP, LBWRP 
WRP effluent management at all WRPs (SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP) 

JWPCP Solids processing 
Biosolids management 

Project elements are organized by functional category.  The categories and associated project elements are 
shown in the following table. 

Table 2-5.  Categories for Project Analysis 

Category Project Element Analyzed 

Tunnel Alignment (onshore and offshore) Wilmington to SP Shelf 
Wilmington to PV Shelf 
Figueroa/Gaffey to PV Shelf 
Figueroa/Western to Royal Palms Beach 

Shaft Sites JWPCP East 
JWPCP West 
TraPac 
LAXT 
Southwest Marine 
Angels Gate 
Royal Palms 

Riser/Diffuser Areas SP Shelf 
PV Shelf 
Existing Ocean Outfalls 

For some environmental resources, the analysis herein is conducted at the program or project scale, rather 
than by individual facilities/elements.  This occurs when the overall results are either all less than 
significant or all potentially significant.  This organization applies to the following resources: agriculture, 
air quality, greenhouse gases, and traffic.  
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2.1.6 Document Organization 

This document is organized into sections for each environmental resource topic.  Each resource section 
includes the following: 

 An impact table listing all thresholds (i.e., significance criteria) that will be analyzed for the 
resource.  An overall significance determination for each threshold is provided based upon the 
analysis.  The most severe impact determinations for all program elements and all project 
elements for each threshold are identified in the table.  If no box is checked under a particular 
threshold in the summary impact table, that threshold does not apply to the program or project 
element being analyzed.  Only those thresholds determined to be potentially significant will be 
included in the EIR/EIS. 

 An analysis of the program, organized by threshold, followed by an analysis of the project, 
organized by threshold.  At the beginning of the analysis, there is a summary of the impact 
determination for the threshold, followed by a list that identifies (with an X) elements that would 
result in potentially significant impacts during construction and operation.  Only those elements 
considered to have a potentially significant impact will be brought forward for analysis in the 
EIR/EIS.  Elements that have a dash (–) are considered to have no impact or less than significant 
impact and will not be addressed in the EIR/EIS. 
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Chapter 3 
ENVIRONMENTAL CHECKLIST 

3.1 Environmental Factors Potentially Affected 

The environmental factors checked below would potentially be affected by this project (i.e., the program 
or project would involve at least one impact that is a “Potentially Significant Impact”), as indicated by the 
checklists on the following pages. 
 

 Aesthetics  Agriculture and Forestry 
Resources 

 Air Quality 

      
 Biological Resources  Cultural Resources  Geology/Soils/Minerals 

      
 Greenhouse Gas Emissions  Hazards and Hazardous 

Materials 
 Hydrology/Water 
Quality/Public Health 

      
 Land Use/Planning  Marine Environment (Marine 

Hydrology, Water Quality, 
Biological Resources, Noise 
and Public Health) 

 Noise and Vibrations 
(Terrestrial) 

      
 Employment, Housing, 
Socioeconomics, and 
Environmental Justice 

 Public Services  Recreation 

      
 Transportation and Traffic 
(Terrestrial) 

 Transportation and Traffic 
(Marine) 

 Utilities/Service 
Systems/Energy   

      
 Growth Inducing  Mandatory Findings of Significance 
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Aesthetics Checklist 

  Program Project 

I. 
AESTHETICS.  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

AES-
1. 

Conflict with adopted goals or policies 
that protect visual quality of a 
designated scenic vista or scenic 
resource, resulting in an adverse 
aesthetic impact such as obstruction of 
view or degradation of visual character? 

      

AES-
2. 

Substantially damage scenic resources 
(including, but not limited to, trees, rock 
outcroppings, and historic buildings) 
within a state scenic highway? 

      

AES-
3. 

Substantially degrade the existing visual 
character or quality of the site or its 
surroundings? 

      

AES-
4. 

Result in an adverse effect due to 
shading on existing visual character or 
quality of the site or its surroundings? 

      

AES-
5. 

Create a new source of substantial light 
or glare that would adversely affect day 
or nighttime views of the area? 
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Aesthetics Program Discussion 
 

AES-1.  Overall Determination: Less Than Significant Impact.  All of the program elements would not be located within a 
designated scenic vista or scenic resource area.  Furthermore, construction and operation of program elements would not result in 
a degradation of visual character.  Therefore, construction and operational impacts related to all program elements would be less 
than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

X = Potentially Significant Impact and will be addressed in the EIR/EIS 

– = Less Than Significant Impact or No Impact and will not be addressed in the EIR/EIS 

N/A = Not Applicable  

Conveyance System.  The visual character of the JOS service area is a highly variable and diverse urban 
area.  The conveyance system primarily exists underground in the public rights-of-way.  The JOS service 
area has varying topography and a wide variety of building heights and shapes.  These features block and 
prohibit clear lines of sight to public streets in many areas.  

Construction of conveyance improvements would generally occur within the existing public street 
right-of-way.  It would involve removing, replacing, or maintaining existing sewer lines.  The 
construction would not involve tall cranes and would be limited in duration. 

Once operational, the conveyance system would be located underground and would not have any large 
aboveground facilities.  There may be some aboveground facilities located at existing pumping stations 
throughout the JOS service area which would be of similar size and scale as the existing pumping station 
facilities and which are screened from view with fencing and/or planted ornamental landscaping. 

Construction and operation of conveyance improvements would not conflict with adopted goals or 
policies that protect the visual quality of a designated scenic vista or scenic resource due to the highly 
variable nature of the existing urban area, the lack of clear lines of sight in the urban area, and the 
temporary nature of the construction on the conveyance system.  Therefore, construction and operation of 
conveyance improvements would result in impacts that are less than significant and will not be addressed 
in the EIR/EIS at the program level.  

WRPs.  The WRPs are not located within a designated scenic vista or scenic resource area (City of Los 
Angeles 1998; Garrow and Signo pers. comm.; City of Pomona 1976).  The existing visual character of 
each WRP is generally described as industrial, comprising large wastewater treatment equipment, 
aboveground pipes, and machinery.   

The surrounding visual character of each of the WRPs varies widely due to the differing surrounding land 
uses.  Primarily, the WRPs are immediately surrounded by highly urbanized and channelized receiving 
waters including the San Gabriel River, San Jose Creek, and Coyote Creek.  Also, immediately 
surrounding the WRPs are freeways and roads, including SR-60 and I-605.  Other nearby uses add to the 
varying visual character including light industrial buildings, recreational/open space (El Dorado Park, 
Iron-Wood Nine Golf Course, and Elephant Hill), and single family and multi-family residential homes 
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(refer to Figures 2-4, 2-5, 2-6, 2-7 in Chapter 2 of the EIR/EIS for references to these surrounding land 
uses).   

Under the program, all construction associated with the plant expansion at the SJCWRP and process 
optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would occur within the footprint of each 
WRP.  Once operational, the WRP facilities would be either underground or would be part of existing 
WRP infrastructure. 

WRP effluent management may result in a change in the amount of recycled water discharged into the 
receiving waters at each WRP.  The discharges would use the same discharge points and pipes as 
currently used.  Construction would not be required and operation would simply result in either a greater 
or lesser volume of recycled water discharging into the receiving waters.  Therefore, the discharge of 
recycled water using existing discharge points would not result in an obstruction of views or degradation 
of visual character.   

None of the WRPs are located within a designated scenic vista or scenic resource area; therefore, 
construction and operational impacts would not occur and the WRPs will not be addressed in the EIR/EIS 
at the program level. 

JWPCP.  The JWPCP is not included in a designated scenic vista or scenic resource area (City of Los 
Angeles 1998; Signo pers. comm.).  The existing visual character of the JWPCP is heavy industrial 
comprising large wastewater treatment equipment, aboveground pipes, and pieces of machinery.  Much of 
the site is highly visible from the elevated I-110, especially to northbound traffic.  A portion of the 
southeast side of the site is visible from a residential neighborhood south of Lomita Boulevard.  The 
structures on site vary greatly and are generally less than 50 feet high.   

Construction would not occur at the JWPCP under the biosolids management element.  There would be 
an increase in transportation of biosolids from the JWPCP for beneficial use at various locations 
throughout the state of California.  The land application and beneficial use locations are generally located 
in areas dominated by agriculture or in light industrial/commercial areas.  The actual land use application 
or beneficial use would occur on existing agricultural land or in existing buildings.  Therefore, the 
existing aesthetic character of these areas consists of visual qualities associated with agricultural or 
industrial land uses.  These qualities include large buildings, large equipment, high truck volumes, and 
relatively flat topography. 

Some construction would occur within the existing footprint of the JWPCP to add several new digesters 
for solids processing and remove several existing ones.  These activities would be located in proximity to 
the existing digesters on the interior of the JWPCP.  Construction activities would not be visible from the 
exterior of the JWPCP because of interceding structures and distances from viewers outside of the 
JWPCP (see Figure 3-9 in Chapter 3 of the EIR/EIS for a location of solids processing construction 
location).  

Since the JWPCP is not located within a designated scenic vista or scenic resource area, impacts 
associated with the construction and operation of solids processing facilities and the operation of 
biosolids management at the JWPCP would not occur.  The increase in biosolids management at existing 
beneficial use areas or land application areas throughout the state of California are already part of the 
visual character of the existing setting (e.g., trucks traveling along roadways).  The additional trucks 
associated with the increase in biosolids management would not alter the existing conditions; therefore, 
impacts would be less than significant.  These issues will not be addressed in the EIR/EIS at the program 
level.  



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-5 

November 2012 
 
 

 

AES-2.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
be located near a designated or proposed state scenic highway, and would not substantially damage scenic resources within a 
state scenic highway.  Therefore, construction and operational impacts related to all program elements would be less than 
significant, and this threshold will not be addressed in the EIR/EIS at the program level.  (See AES-1 [Program] for a discussion of 
the existing visual character and quality of program elements and additional construction and operation details.) 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  The construction of the conveyance system may occur at or near the public 
rights-of-way of designated scenic roadways.  However, construction and maintenance activities of 
utilities within the public rights-of-way, scenic or otherwise, are typical roadway activities that would not 
alter the existing scenic resources viewed from the roadway.  Furthermore, since the construction would 
be temporary and short in duration, any change to the aesthetic value of the scenic road would be restored 
upon construction completion.  Once operational, the conveyance system would be located underground 
and would not reduce the aesthetic value of a designated state scenic roadway.  Construction and 
operation of the conveyance improvements would not reduce the aesthetic value of any scenic roadways; 
therefore, impacts would be less than significant.  This issue will not be addressed in the EIR/EIS at the 
program level. 

WRPs.  The WRPs are not located near a designated or proposed state scenic roadway (Caltrans 2009).  
Therefore, impacts would not occur during construction or operation and will not be addressed in the 
EIR/EIS at the program level. 

JWPCP.  The JWPCP is not located near a designated or proposed state scenic roadway (Caltrans 2009).  
Therefore, impacts would not occur during the construction or operation of solids processing facilities or 
the operation of biosolids management at the JWPCP.  This issue will not be addressed in the EIR/EIS at 
the program level. 

There would be an increase in transportation of biosolids from the JWPCP and beneficially applied to 
various locations throughout the state of California.  The increased number of trucks may travel on or 
near designated scenic roadways; however, trucks are part of the visual character of roadways, scenic or 
otherwise.  The land applications and beneficial use locations are generally located in areas dominated by 
agriculture or in light industrial/commercial areas, which could be located adjacent to or near designated 
scenic roadways.  However, the actual land use application or beneficial use would occur on existing 
agricultural land or in existing buildings.  Therefore, additional land use applications or truck trips to 
existing buildings would not result in an aesthetic change to any designated scenic roadways that may 
exist.  Impacts would be less than significant.  This issue will not be addressed in the EIR/EIS at the 
program level. 
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AES-3.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
substantially degrade the existing visual character or quality of the site or its surroundings.  Therefore, construction and operational 
impacts related to all program elements would be less than significant and this threshold will not be addressed in the EIR/EIS at 
the program level.  (See AES-1 [Program] for a discussion of the existing visual character and quality of program elements and 
additional construction and operation details.) 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction and operation of conveyance improvements would not obstruct views 
or degrade the visual character of existing roadways or the surrounding urban character of the JOS service 
area because structures exist that interfere with the line of sight and because of distance and scale.  
Construction and operational impacts would be less than significant and this issue will not be addressed in 
the EIR/EIS at the program level. 

WRPs.  Construction equipment for plant expansion at the SJCWRP and process optimization at the 
SJCWRP, POWRP, LCWRP, and LBWRP would be contained within the footprint of each facility 
(see Figures 3-5, 3-6, 3-7, and 3-8 in Chapter 3 of the EIR/EIS for a location of the construction at each 
WRP).  Construction would generally occur on the interior of the WRP property and not on the periphery.  
Therefore, construction equipment would be screened from view by existing facilities and topography, 
and would be distant from off-site viewers.  Construction impacts would be less than significant, and this 
issue will not be addressed in the EIR/EIS at the program level. 

Once operational, the new equipment at the WRPs would blend with the existing equipment within the 
footprint of these facilities.  The new equipment would be of the same massing and height as the existing 
WRP.  Furthermore, process optimization would primarily consist of equipment that would operate 
underground and have limited aboveground features.  Therefore, operational impacts would be less than 
significant, and this issue will not be addressed in the EIR/EIS at the program level. 

WRP effluent management may result in a change in the amount of recycled water discharged into the 
receiving waters at each WRP.  Construction would not be required and operation would simply result in 
either a greater or lesser volume of recycled water discharging into the receiving waters.  Therefore, the 
discharge of recycled water using existing discharge points would not substantially degrade the visual 
character of the area.   

JWPCP.  Construction equipment at the JWPCP for solids processing would be contained within the 
footprint of the facility.  Construction would generally occur on the interior of the JWPCP property, and 
not on the periphery of the facility.  Therefore, construction equipment would be screened from view by 
existing facilities and topography, and would be distant from off-site viewers.  Construction impacts 
would be less than significant, and this issue will not be addressed at the program level in the EIR/EIS. 

Once operational, the equipment at the JWPCP would blend with the existing equipment within the 
footprint of the existing facilities.  The new equipment would be of the same massing and height as the 
existing JWPCP equipment.  Therefore, impacts would be less than significant and this issue will not be 
addressed at the program level in the EIR/EIS. 
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Biosolids management would use existing agricultural land or existing buildings; therefore, it would not 
result in an obstruction of view or degradation of visual character of a designated scenic resource because 
the land and buildings already exist.  Biosolids management would increase the number of trucks in the 
locations where beneficial use is performed.  Operational impacts associated with the biosolids 
management element would be less than significant and will not be addressed in the EIR/EIS at the 
program level. 
 

AES-4.  Overall Determination: No Impact.  Construction and operation of program elements would not result in an adverse 
effect due to shading on existing visual character or quality of the site or its surroundings.  Therefore, no impacts would occur and 
this threshold will not be addressed in the EIR/EIS at the program level.  (See AES-1 [Program] for a discussion of the existing 
visual character and quality of program elements and additional construction and operation details.) 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction of the conveyance system would not use tall cranes or other large 
construction equipment that would have a shading impact on surrounding land uses.  Furthermore, since 
the construction would be temporary and short in duration, any effect due to shading would be eliminated 
upon construction completion.  Operation of the conveyance system would be completely underground, 
and would not result in shading or shadow impacts.  Impacts would not occur under construction or 
operation; therefore, this issue will not be addressed in the EIR/EIS at the program level. 

WRPs.  Construction of the plant expansion at the SJCWRP and process optimization at the SJCWRP, 
POWRP, LCWRP, and LBWRP would be located internal to each WRP footprint and not on the 
periphery.  Any shading generated by the construction equipment such as cranes would not have an 
impact on surrounding land uses.  Impacts would not occur under construction; therefore, this issue will 
not be addressed in the EIR/EIS at the program level. 

Under operation, most of the process optimization equipment at the WRPs would be below ground.  Any 
new aboveground equipment would be low profile and would blend with the existing equipment and 
facilities at the WRPs.  Plant expansion at the SJCWRP would take place immediately adjacent to the 
existing treatment facilities on the western/northwest side of the plant.  Therefore, the expansion would 
blend in with the existing facilities and not result in shading or shadowing effects.  Furthermore, there are 
no sensitive receptors to shading or shadowing in the affected area of SJCWRP.  Operational impacts 
would not occur; therefore, this issue will not be addressed in the EIR/EIS at the program level. 

WRP effluent management would not result in any new construction at any of the WRPs.  Furthermore, 
the increase or decrease in recycled water discharging into receiving waters would not result in any type 
of shading.  Therefore, WRP effluent management would result in no shading or shadowing impacts and 
will not be addressed in the EIR/EIS at the program level.   

JWPCP.  Construction of the solids processing element at the JWPCP would be located internal to the 
JWPCP facilities, and not on the periphery.  Therefore, any shading generated by the construction 
equipment for the new digesters would not have an impact on surrounding land uses.  All new 
aboveground digesters would blend with the existing equipment and facilities at the JWPCP.  Therefore, 
construction and operation of the solids processing facilities would not result in shading or shadowing 
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impacts on surrounding land uses.  Impacts would not occur and will not be addressed in the EIR/EIS at 
the program level.  

Construction would not occur under the program biosolids management element.  Therefore, construction 
impacts on shading and shadowing would not occur.  Operation of the biosolids management element 
would result in an increased number of truck trips to transport the increased quantity of biosolids from the 
JWPCP to beneficial use locations and/or land fill locations.  The transportation of biosolids via 
semi-truck would not result in shading/shadow impacts.  Therefore, impacts under the operation of 
biosolids management would not occur and will not be addressed in the EIR/EIS at the program level. 
 

AES-5.  Overall Determination: Less Than Significant Impact.  Construction and operation of program elements would not 
create a new source of substantial light or glare that would adversely affect nighttime views of the area.  Construction and 
operational impacts related to all program elements would be less than significant, and this threshold will not be addressed in the 
EIR/EIS at the program level.  (See AES-1 [Program] for a discussion of the existing visual character and quality of program 
elements and additional construction and operation details.) 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction of the conveyance system would not occur at nighttime unless it is 
required by the jurisdiction where the construction were to occur.  There would likely be no nighttime 
lighting associated with the conveyance systems.  Construction of the conveyance system would 
primarily occur within the public rights-of-way.  Lighting would be hooded and directed on the 
construction site.  Spill would be minimized due to the need of construction workers to see into the 
conveyance system trench to perform construction activities.  Therefore, impacts would be less than 
significant and will not be addressed in the EIR/EIS at the program level.  Once operational, the 
conveyance system would be located underground and would not require lighting.  Periodically, 
emergency maintenance of the conveyance system would be needed at night if a portion of the 
conveyance system needs repair.  However, this is temporary, periodic, and currently occurs within the 
JOS.  Therefore, operation of the conveyance improvements would not require nighttime lighting and 
would not produce substantial light or glare.  Operational impacts would not occur and will not be 
addressed in the EIR/EIS at the program level.  

WRPs.  Each WRP has nighttime lighting for safety and operation purposes.  Furthermore, the Sanitation 
Districts perform regular and periodic shut downs at night during low flow periods as part of their regular 
operation and maintenance of the WRPs.  These shutdowns require nighttime lighting.  There may be 
some nighttime construction for plant expansion of the SJCWRP and process optimization at the WRPs.  
Since the Sanitation Districts currently perform regular nighttime maintenance at the WRPs, which uses 
lighting, the temporary and periodic construction of the expansion and process optimization would not 
result in a significant change in periodic nighttime lighting.  Furthermore, periodic lighting at the WRPs 
from nighttime maintenance as well as construction activities from unassociated projects, such as 
roadway construction and maintenance, is the existing condition.  Therefore, construction impacts would 
be less than significant and will not be addressed in the EIR/EIS at the program level. 

Once operational, plant expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, 
LCWRP, and LBWRP would not result in additional nighttime lighting.  Some ancillary lighting may be 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-9 

November 2012 
 
 

 

added immediately around the SJCWRP expansion area; however, existing lighting would be sufficient 
for safety purposes.  Process optimization would be buried below ground, and the existing use above 
ground would be returned to current conditions.  Therefore, under operating conditions, process 
optimization would result in the same lighting as existing conditions.  Glare and lighting impacts 
associated with plant expansion and process optimization would be less than significant and will not be 
addressed in the EIR/EIS at the program level. 

Currently, wastewater effluent management at the WRPs does not include nighttime lighting.  Under the 
program, it would also not include nighttime lighting.  Therefore, impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 

JWPCP.  The JWPCP currently has nighttime lighting for safety and operation purposes.  It is 
surrounded by a variety of nighttime light-producing uses including the I-110, athletic fields, and retail 
centers along Main Street.  Figueroa Street is bound on both sides by the JWPCP between Lomita 
Boulevard and Sepulveda Boulevard and does not have any sensitive light land uses (i.e., residential 
homes).  Currently, biosolids trucks travel north on Figueroa Street and access I-110 using Figueroa 
Street and Sepulveda Boulevard.   

Construction and operation of solids processing facilities at the JWPCP would result in some additional 
nighttime lighting to the JWPCP.  Nighttime construction may be required during low flow periods of the 
JWPCP.  Under operating conditions, lights would be located on top of each of the solids processing 
digesters for safety purposes.  This additional lighting at the JWPCP during construction and operation 
would not result in a substantial increase in light or glare at the JWPCP.  The additional lighting on the 
six digesters would not produce enough light to increase the overall effect of the existing nighttime 
lighting at the JWPCP.  Construction and operation of the solids processing digesters would result in 
impacts that are less than significant and will not be addressed in the EIR/EIS at the program level.   

The increased number of trucks transporting biosolids would use Figueroa Street to reach I-110.  Lighting 
would come from trucks transporting biosolids at night.  However, the area north of the JWPCP is 
industrial, and currently there are numerous sources of nighttime lighting including I-110.  Therefore, the 
additional trucks from biosolids management would not produce enough light to increase the overall 
effect of the existing nighttime lighting in the area.  Biosolids would be either applied to existing 
agricultural lands or beneficially used at existing buildings.  Neither of these actions would require 
additional lighting nor cause additional glare.  Therefore, operational impacts associated with biosolids 
management would not occur and will not be addressed in the EIR/EIS at the program level. 
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Aesthetics Project Discussion 
 

AES-1.  Overall Determination: Potentially Significant Impact.  Construction of several project elements have the potential to 
conflict with adopted goals or polices that protect visual quality of a designated scenic vista or scenic resource.  Therefore, 
construction impacts related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS 
at the project level.  Once operational, the project elements would be located primarily underground or under the ocean with a few 
aboveground facilities located at the shaft sites.  Therefore, operation of all project elements would not result in adverse aesthetic 
impacts on designated visual resources or a degradation of visual character.  (Refer to Figures 3-13 to 3-23 for locations and 
surrounding land uses of shaft sites in Chapter 3 of the EIR/EIS). 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 

Tunnel Alignments – Onshore and Offshore.  Construction and operation of the onshore and offshore 
tunnels would occur at depths well below ground surface.  There are no designated scenic vistas or 
resources below ground surface.  Therefore, construction and operation of the tunnels would not conflict 
with adopted goals or policies that protect visual quality of a designated scenic vista or scenic resource.  
Impacts would not occur and will not be addressed in the EIR/EIS at the project level. 

Shaft Sites – JWPCP East and JWPCP West.  See AES-1 (Program) for a description of the existing 
visual character of the JWPCP.  The JWPCP is not included in a designated scenic vista or scenic 
resource area (City of Los Angeles 1998; Signo pers. comm.).  Since there are no designated scenic vistas 
or resources within the general vicinity of the JWPCP, construction and operation at the JWPCP East or 
JWPCP West shaft site would not result in impacts on designated scenic vistas or resources.  This issue 
will not be addressed in the EIR/EIS at the project level.  

Shaft Sites – TraPac, LAXT, and Southwest Marine.  The Trans Pacific Container Service Corporation 
(TraPac) shaft site is located in the Port of Los Angeles, generally at the intersection of Harry Bridges 
Boulevard and vacated King Boulevard/Wilmington Boulevard.  The shaft site would be approximately 
1 acre during construction of the project and approximately 0.3 acre during operation.  The Port of Los 
Angeles is a highly industrialized area with many active heavy industry facilities.  TraPac is a container 
terminal that stores hundreds of stacked containers from cargo ships.  These containers can be stacked as 
high as several stories (each container is assumed to be approximately 10 feet in height).  Directly across 
from the TraPac terminal is the Harry Bridges Boulevard Buffer, which is a park area for the residents of 
Wilmington.  The buffer includes a 30 to 40 foot tall earthen berm along Harry Bridges Boulevard to 
protect Wilmington residents and park users from the noise from activities at the TraPac container 
terminal and from trucks traveling on Harry Bridges Boulevard.  The Harry Bridges Boulevard buffer is 
not considered a designated scenic vista or scenic resource.  There are several designated scenic vistas 
along Harbor Boulevard in San Pedro and the Port of Los Angeles.  However, these vistas are over 
2 miles away and topography, as well as existing buildings and port activities, would prevent clear and 
direct views to construction activities and equipment at the TraPac shaft site.  Furthermore, the existing 
stacked containers at TraPac would continue to exist during construction and operation at the shaft site 
and would block direct views of construction activities and equipment at the shaft site from these vistas.  
Once the shaft site is operational, it would have limited (e.g., access hatch) or no aboveground facilities.  
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Therefore, construction and operation at the TraPac shaft site would not result in any impacts on 
designated scenic vistas or scenic resources and will not be addressed in the EIR/EIS at the project level.  

The Los Angeles Export Terminal (LAXT) shaft site is located on Ferry Street across from the City of 
Los Angeles Terminal Island Water Reclamation Plant in the Port of Los Angeles.  See the TraPac 
discussion for a general description of the visual character of the Port of Los Angeles.  There are no 
sensitive receptors from an aesthetic standpoint (e.g., single-family residential or recreational) near or 
within the general proximity of the LAXT shaft site.  Construction and operation at the LAXT shaft site 
would result in no impact and will not be addressed in the EIR/EIS at the project level. 

The Southwest Marine shaft site is located west of South Seaside Avenue on Southwest Marine in the 
Port of Los Angeles.  There are no sensitive receptors from an aesthetic standpoint (e.g., single-family 
residential or recreational) near or within the general proximity of the Southwest Marine shaft site.  
Construction and operation at the Southwest Marine shaft site would result in no impacts on scenic views 
and will not be addressed in the EIR/EIS at the project level. 

Shaft Site – Angels Gate and Royal Palms.  The Angels Gate shaft site is located in the community of 
San Pedro near the intersection of Gaffey Street and Paseo Del Mar.  The City of Los Angeles 
Transportation Element (City of Los Angeles 1999a) designates Paseo Del Mar, Harbor Boulevard, and 
South Pacific Avenue as Future Alignments Designated as Scenic.  However, these routes are not 
officially designated scenic highways by the federal government, state, or county.  The Pacific Ocean, a 
scenic resource of California, can be seen from within Angels Gate Park.  In addition, the Korean Bell, 
which is a landmark in the city of Los Angeles, is immediately north of the shaft site.  Therefore, 
construction at the Angels Gate shaft site would result in potentially significant impacts and will be 
addressed in the EIR/EIS at the project level.  Once operational, there would be limited, low-profile, 
facilities at the Angels Gate shaft site (e.g., access hatch).  This low-profile facility would not block or 
intercede with views from the various locations discussed above because of its low profile.  Therefore, 
operational impacts would be less than significant and will not be addressed in the EIR/EIS at the project 
level.  

The Royal Palms shaft site would be located at the existing manifold facilities owned by the Sanitation 
Districts at the beach.  The beach is located off of Paseo Del Mar, which is a designated scenic road in the 
San Pedro Community Plan.  Construction at the Royal Palms shaft site would result in potentially 
significant impacts and will be addressed in the EIR/EIS at the project level.  Once operational, there 
would be the same existing Sanitation District aboveground facilities at the beach that are currently there.  
Therefore, operational impacts would not occur and will not be addressed in the EIR/EIS at the project 
level. 

Riser/Diffuser Area – San Pedro Shelf.  The Pacific Ocean is generally considered a scenic resource.  
There are some oil platforms currently located several miles off shore from the Palos Verdes Peninsula.  
The SP Shelf riser and diffuser would be located approximately 7 miles off the coast of the Port of Los 
Angeles.  During construction, offshore barges and a construction platform would be present.  These 
vessels and platform would be illuminated for safety and due to construction occurring 24 hours a day.  
At sea level, the curvature of the earth and atmospheric conditions limit a person’s range of vision to 
approximately 3 miles.  The SP Shelf construction site would be located beyond this distance and would 
blend into the horizon.  At night, the lights projected by the construction site would be difficult to see 
from land and would not be distinguishable from existing oil platforms offshore, which currently use 
nighttime lighting.  Therefore, construction of the SP Shelf riser and diffuser would result in a less than 
significant impact on designated scenic resources or vistas and will not be addressed in the EIR/EIS at the 
project level.  
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Once operational, the riser and diffuser would exist on the ocean floor of the SP Shelf.  Maintenance may 
be required periodically, but would typically be done during the day, using boats and barges.  Barges, 
boats, and ships are typically seen on the Pacific Ocean in this area due to its proximity to the Ports of 
Los Angeles and Long Beach; therefore, the few additional barges on the ocean required for periodic 
maintenance of the SP Shelf riser and diffuser would not result in a significant impact on a designated 
scenic vista or resource.  Operational impacts would not occur and will not be addressed in the EIR/EIS at 
the project level. 

Riser/Diffuser Area – Palos Verdes Shelf.  The offshore construction equipment associated with the 
PV Shelf riser and diffuser would have the potential to conflict with goals and policies that protect the 
visual quality of scenic resources or vistas (e.g., the Pacific Ocean).  Although the offshore construction 
would be considered temporary, it would introduce large equipment and lights not normally located 
within the general vicinity of scenic vistas and resources.  The equipment and lights would be visible 
from land due to the proximity of the riser and diffuser area to the shore (approximately 2 miles).  
Therefore, construction of the PV Shelf riser and diffuser would result in a potentially significant impact 
on a designated scenic resource or vista and will be addressed in the EIR/EIS at the project level.  

The PV Shelf operations would be the same as the SP Shelf operations described previously.  Operation 
of the riser and diffuser on the PV Shelf would result in no impacts under operating conditions and will 
not be addressed in the EIR/EIS at the project level.  

Riser/Diffuser Area – Existing Ocean Outfalls.  The rehabilitation of the existing ocean outfalls would 
have the potential to conflict with goals and policies that protect the visual quality of scenic resources or 
vistas (e.g., the Pacific Ocean).  Although the offshore construction would be considered temporary, it 
would introduce equipment and lights not normally located within the general vicinity of scenic vistas and 
resources.  Construction impacts would be potentially significant and will be addressed in the EIR/EIS at 
the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS. 
 

AES-2.  Overall Determination: No Impact.  There are no scenic roadways that would be affected by project elements.  
Construction impacts would not damage scenic resources along a scenic route.  Therefore, no impacts would occur and this 
threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  See AES-1 (Program) for a description of the existing visual character of the 
JWPCP and AES-1 (Project) for a discussion of operational impacts associated with these project 
elements.  There are no designated scenic roadways within the vicinity of the JWPCP; therefore, 
construction and operation at the JWPCP East and JWPCP West shaft sites would not result in an impact.  
A segment of the onshore tunnel alignment is within the vicinity of the locally designated city of Los 
Angeles scenic roadway, Gaffey Street (City of Los Angeles 1999a).  This segment of the onshore tunnel 
would be located below ground surface and below Gaffey Street.  Therefore, construction and operation 
of the onshore tunnel would not impact any scenic resources within the viewshed of Gaffey Street.  
Furthermore, construction and operation of the offshore tunnel would not result in an impact on 
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designated scenic roadways as there are no roadways off shore or under the ocean floor.  There are no 
scenic roadways located within the vicinity of the TraPac, LAXT, and Southwest Marine shaft sites 
(Caltrans 2010; City of Los Angeles 1999a).  The County of Los Angeles Transportation Element (City of 
Los Angeles 1999a) designates Paseo Del Mar, Harbor Boulevard, and South Pacific Avenue as Future 
Alignments Designated as Scenic.  However, these routes are not officially designated scenic highways 
by federal, state, or County.  Thus, for the purposes of this threshold, these roadways are not considered 
to be designed state scenic roadways.  Furthermore, impacts to views from the shaft sites adjacent to these 
roads and surrounding areas are discussed in AES-1, AES-3, and AES-4.  Therefore, construction and 
operational impacts of the project would not occur and will not be addressed in the EIR/EIS at the project 
level. 
 

AES-3.  Overall Determination: Potentially Significant Impact.  Construction and operation of several of the project elements 
could substantially degrade the existing visual character or quality of the site or its surroundings.  Therefore, construction and 
operational impacts related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS 
at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 

Tunnel Alignments – Onshore and Offshore.  The onshore and offshore tunnel would be located below 
ground surface and below the ocean floor.  There is no visual character or quality at the depths of 
construction or operation.  Therefore, construction and operation of the onshore and offshore tunnels 
would not degrade existing visual character or quality and impacts would not occur.  This issue will not 
be addressed in the EIR/EIS at the project level. 

Shaft Sites – JWPCP East and JWPCP West.  Construction at either the JWPCP East or JWPCP West 
shaft sites would occur over a number of years.  Although a noise barrier would be located around either 
of these sites, construction equipment such as cranes would be visible to adjacent sensitive receptors 
(residential receptors, recreation receptors at the Wilmington Athletic Complex).  Under operating 
conditions, a surge tower would be located on either site, along with other ancillary equipment.  The surge 
tower could change the existing visual character and quality of either location.  Therefore, construction 
and operation of either the JWPCP East or JWPCP West shaft sites would result in potentially significant 
impacts.  This issue will be addressed at the project level in the EIR/EIS.  

Shaft Sites – TraPac, LAXT, and Southwest Marine.  The TraPac, LAXT, and Southwest Marine shaft 
sites are all located within the Port of Los Angeles.  The visual character and quality of these areas are 
highly industrial.  There are no aesthetically sensitive receptors with views of TraPac, LAXT, and 
Southwest Marine.  Therefore, construction and operation would not substantially degrade the existing 
visual character or quality of the site or its surroundings.  Impacts would not occur and this issue will not 
be addressed at the project level in the EIR/EIS.  

Shaft Sites – Angels Gate and Royal Palms.  The Angels Gate and Royal Palms shaft sites are adjacent 
to the Pacific Ocean.  Furthermore, they are located within designated recreational areas and have the 
unique visual character of a coastal park.  Therefore, construction and operation at either the Angels Gate 
shaft site or Royal Palms shaft site could potentially degrade the existing visual character or quality of the 
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site or its surroundings.  Construction and operational impacts would be potentially significant and will be 
addressed at the project level in the EIR/EIS.  

Riser/Diffuser Areas – San Pedro Shelf, Palos Verdes Shelf, and Existing Ocean Outfalls.  The 
construction at the riser and diffuser areas could result in a change in the visual character or quality of 
views of the Pacific Ocean, which is considered a scenic resource.  Therefore, construction impacts would 
be potentially significant and will be addressed at the project level in the EIR/EIS.  Once operational, the 
riser and diffuser on the PV Shelf or the SP Shelf would be located on the sea floor, as are the existing 
ocean outfalls.  Maintenance trips would be required by boats a few times a year, which already occur to 
the existing ocean outfalls.  Furthermore, due to the proximity of the Ports of Los Angeles and Long 
Beach, barges and ships are common off the coast of Southern California and comprise the existing visual 
character of views to the Pacific Ocean.  Therefore, operational impacts would be less than significant and 
will not be addressed in the EIR/EIS at the project level. 
 

AES-4.  Overall Determination: Potentially Significant Impact.  Construction and operation of several project elements could 
result in an adverse effect due to shading on existing visual character or quality of the site or its surroundings.  Therefore, 
construction and operational impacts related to these specific project elements would be potentially significant and will be 
addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Onshore and Offshore.  The onshore and offshore tunnel alignments would be 
located underground where there would be no possibility of shadows or shading.  Therefore, construction 
and operation of the tunnels would not result in shading impacts.  Impacts would not occur and will not 
be addressed in the EIR/EIS at the project level. 

Shaft Sites – JWPCP East and JWPCP West.  During construction at either the JWPCP East or 
JWPCP West shaft sites, there would be a number of large pieces of equipment, including approximately 
100-foot tall cranes and 20-foot tall noise barriers.  These pieces of equipment could cast shadows on 
surrounding sensitive receptors including residences and the Wilmington Athletic Complex.  
Furthermore, under operating conditions, there would be a surge tower located at either one of these shaft 
sites, which could also cast shadows on sensitive receptors.  Therefore, impacts would be potentially 
significant and will be addressed in the EIR/EIS at the project level. 

Shaft Sites – TraPac, LAXT, and Southwest Marine.  There are no sensitive receptors that would be 
affected by shadows in the Port of Los Angeles.  The shaft sites at TraPac, LAXT, and Southwest Marine 
would be located in highly industrialized areas with no aesthetically sensitive surrounding land uses; 
therefore, construction at these locations would not result in adverse shading to sensitive receptors.  Once 
operational, the only visible element remaining would be an access hatch to a belowground access 
structure.  Since these facilities are low profile, they would not result in shade and shadow impacts.  
Therefore, operational impacts would not occur and will not be addressed in the EIR/EIS at the project 
level. 
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Shaft Sites – Angels Gate and Royal Palms.  During construction at either the Angels Gate or Royal 
Palms shaft sites, there would be a 20-foot-tall noise barrier.  This noise barrier could cast shadows on 
surrounding sensitive receptors including residences.  Therefore, shading impacts during construction 
would be potentially significant and will be addressed in the EIR/EIS at the project level.  Once 
operational, either shaft site would consist of a belowground access structure.  Since these facilities are 
low profile, they would not result in shade and shadow impacts.  Therefore, operational impacts would 
not occur and will not be addressed in the EIR/EIS at the project level 

Riser/Diffuser Areas – San Pedro Shelf, Palos Verdes Shelf, and Existing Ocean Outfalls.  These 
locations would be off the coast of Southern California.  A barge would be stationed over the riser and 
diffuser area for long periods of time during construction, and some equipment could cast shadows.  
However, the only potentially sensitive receptor off the coast are marine biological species, and the small 
area at which the barge and equipment would cover compared to the entire coast of Southern California at 
varying depths is negligible.  Furthermore, once the riser and diffuser are constructed on either the 
PV Shelf or the SP Shelf, they would sit on the sea floor and not cast shadows.  The existing ocean 
outfalls would remain in their current location and do not cast shadows.  Therefore, impacts would be less 
than significant during construction and operation and will not be addressed in the EIR/EIS at the project 
level. 
 

AES-5.  Overall Determination: Potentially Significant Impact.  Construction of several project elements have the potential to 
create a new source of substantial light or glare that would adversely affect nighttime views of the area.  Therefore, construction 
impacts related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS at the 
project level.  Once operational, the project elements would not create any nighttime lighting, since all project elements would be 
located below ground surface and, therefore, would not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf X – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 

Tunnel Alignments – Onshore and Offshore.  The onshore and offshore tunnel alignments would be 
located underground.  There are no sensitive receptors to light or glare underground.  Therefore, 
construction and operation of the tunnels would not result in light or glare impacts.  Construction and 
operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 

Shaft Sites – JWPCP East and JWPCP West.  Construction at either the JWPCP East or JWPCP West 
shaft site would involve working swing shifts, which would also include lights and glare at night for 
several years.  The nighttime lighting used during construction could produce substantial light or glare, 
adversely affecting sensitive receptors, such as residences.  Therefore, construction at the JWPCP East or 
JWPCP West shaft sites would result in potentially significant impacts and will be addressed in the 
EIR/EIS at the project level.  

Once operational, the JWPCP East or JWPCP West shaft sites could have surge towers approximately 
two to three stories in height.  The surge towers would resemble existing towers at the JWPCP and would 
have safety lighting associated with them.  These lights would be hooded and would be similar to the 
existing safety lighting at the JWPCP.  Therefore, operational impacts would be less than significant and 
will not be addressed in the EIR/EIS at the project level.   
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Shaft Sites – TraPac, LAXT, and Southwest Marine.  The shaft sites are located within the highly 
industrialized area of the Port of Los Angeles.  The Port of Los Angeles has an existing nighttime visual 
setting with numerous lights.  Although TraPac and Southwest Marine would be access shaft sites, and 
not generally used during the nighttime, they would have some safety lighting.  LAXT would be a 
working shaft site and would have nighttime lighting.  There are no light-sensitive receptors within 
proximity to these shaft sites.  Furthermore, since the port already has significant amounts of nighttime 
lighting, the lighting used at each of these shaft sites for a temporary construction period would not result 
in significant impacts.  Therefore, construction impacts would be less than significant and will not be 
addressed in the EIR/EIS at the project level.   

Once these shaft sites are operational, they would have low-profile access hatches.  These hatches may 
have some security lighting.  However, as discussed previously, there is a significant amount of lighting 
generated by the port that makes up the existing nighttime setting, and the access hatch lighting would not 
significantly add to or alter the existing nighttime setting of the port.  Therefore, operational impacts 
would be less than significant and will not be addressed in the EIR/EIS at the project level. 

Shaft Sites – Angels Gate and Royal Palms.  See the JWPCP East and JWPCP West shaft sites 
discussion.  Construction at either the Angels Gate or Royal Palms shaft site would introduce light and 
glare to existing sensitive receptors during nighttime construction activities.  Impacts would be potentially 
significant during construction and will be addressed in the EIR/EIS at the project level.   

Once operational, there may be some low-profile aboveground facilities at either shaft site.  These 
facilities may have safety lighting.  The safety lighting would be low profile and hooded so as not to cast 
glare or light.  There are currently light poles and nighttime street lighting in both locations; therefore, 
operational impacts at Angels Gate and Royal Palms would be less than significant and will not be 
addressed in the EIR/EIS at the project level. 

Riser/Diffuser Areas – San Pedro Shelf, Palos Verdes Shelf, and Existing Ocean Outfalls.  The 
offshore construction would involve swing shifts, which would also include lights.  The nighttime 
lighting used during construction could produce substantial light or glare adversely affecting views.  
Therefore, construction impacts would be potentially significant and will be addressed in the EIR/EIS at 
the project level.  

Once operational, the new riser and diffuser would be located on the bottom of the ocean.  No lighting 
would be associated with the operation of these.  In addition, the existing ocean outfalls would remain in 
their existing location and would not require lighting.  Therefore, operational impacts would not occur 
and will not be addressed in the EIR/EIS at the project level. 
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Agriculture and Forestry Resources Checklist 

  Program Project 

  
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

II. AGRICULTURE AND FOREST 
RESOURCES.  In determining 
whether impacts on agricultural 
resources are significant environmental 
effects, lead agencies may refer to the 
California Agricultural Land 
Evaluation and Site Assessment Model 
(1997) prepared by the California 
Department of Conservation as an 
optional model to use in assessing 
impacts on agriculture and farmland.  
In determining whether impacts to 
forest resources, including timberland, 
are significant environmental effects, 
lead agencies may refer to information 
compiled by the California Department 
of Forestry and Fire Protection 
regarding the state’s inventory of forest 
land, including the Forest and Range 
Assessment Project and the Forest 
Legacy Assessment project; and forest 
carbon measurement methodology 
provided in Forest Protocols adopted 
by the California Air Resources Board.  
Would the program/project:       
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  Program Project 

  
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

AG-1. Convert Prime Farmland, Unique 
Farmland, or Farmland of Statewide 
Importance (Farmland), as shown on 
the maps prepared pursuant to the 
Farmland Mapping and Monitoring 
Program of the California Resources 
Agency, to non-agricultural use? 

      

AG-2. Conflict with existing zoning for 
agricultural use or conflict with a 
Williamson Act contract? 

      

AG-3. Conflict with existing zoning for, or 
cause rezoning of, forest land (as 
defined in Public Resources Code 
Section 12220(g)), or timberland (as 
defined by Public Resources Code 
Section 4526), or timberland zoned 
Timberland Production (as defined by 
Government Code Section 51104(g))? 

      

AG-4. Result in the loss of forest land or 
conversion of forest land to non-forest 
use? 

      

AG-5. Involve other changes in the existing 
environment that, due to their location 
or nature, could result in conversion of 
Farmland to non-agricultural use or 
conversion of forest land to non-forest 
use? 
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Agriculture and Forestry Resources Program Discussion 
 

AG-1.  Overall Determination: Less Than Significant.  Construction and operation of the program elements would result in less 
than significant impacts on agricultural and forest lands.  Therefore, Threshold AG-1 will not be addressed in the EIR/EIS at the 
program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management – – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management – – 

AG-1.  All Program Elements.  The program elements are primarily located in the county of Los 
Angeles, which is urbanized.  Biosolids management would truck treated biosolids to other areas of 
California for beneficial use, including land use application at farms.  The U.S. Environmental Protection 
Agency (EPA) regulates biosolids through 40 Code of Federal Regulations (CFR) Part 503.  The 
standards are applicable to land application, surface disposal, and incineration.  For disposal in a 
municipal solid waste landfill, the biosolids must meet standards from 40 CFR Part 258.  Biosolids 
generated at the JWPCP meet EPA Class B pathogen reduction requirements provided in Alternative 2, 
Use of Processes to Significantly Reduce Pathogens, through time and temperature requirements for 
anaerobic digestion.  Vector attraction reduction requirements are met by reducing the mass of volatile 
solids during anaerobic digestion.  JWPCP biosolids are sampled monthly and analyzed for total metals 
concentrations.  Since the 1993 promulgation of the federal rules governing biosolids management, the 
JWPCP biosolids have consistently complied with the most stringent requirements related to metals 
concentrations.  Since the biosolids generated at the JWPCP meet all federal requirements, they can 
generally be utilized at any location.  The biosolids management program element would not convert 
farmland to another use since it would apply biosolids on existing farmland for beneficial use. 

The proposed locations for the program are identified by the California Department of Conservation’s 
Farmland Mapping and Monitoring Program as “area not mapped” and thus, would not convert prime 
farmland, unique farmland, or farmland of statewide importance (farmland), to non-agricultural use 
(California Department of Conservation 2008).   

Therefore, the program elements would not convert any farmland to a non-agricultural use.  Impacts 
would not occur; therefore, this issue will not be addressed in the EIR/EIS at the program level. 
 

AG-2.  Overall Determination: Less Than Significant.  Construction and operation of the program elements would result in less 
than significant impacts on agricultural and forest lands.  Therefore, Threshold AG-2 will not be addressed in the EIR/EIS at the 
program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management – – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management – – 
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AG-2.  All Program Elements.  The program elements would be located primarily in the urbanized Los 
Angeles area.  The Los Angeles area is not a part of the Williamson Act (Department of Conservation 
Division of Land Resource Protection 2006) and is generally not zoned for agricultural uses.  The 
SJCWRP is located adjacent to land zoned A-1 (light agriculture) and the WRP site is zoned 
residential/agriculture (County of Los Angeles Department of Regional Planning 2010).  However, the 
expansions and upgrades would be located within the footprint of the existing SJCWRP, which currently 
is not agricultural land, and no land zoned for agriculture would be taken out of use by the proposed 
expansions and upgrades at this WRP.  All of the other program and project elements would be located on 
lands that are not zoned for agriculture or identified by the Williamson Act.   

The biosolids management program element would not conflict with existing zoning; rather, it would 
apply biosolids on existing farmland, currently zoned as farmland or currently within the Williamson Act, 
to be beneficially used.  The program elements would not conflict with existing zoning for agricultural 
use or conflict with a Williamson Act contract.  Therefore, impacts would be less than significant, and 
this issue will not be addressed in the EIR/EIS at the program level. 
 

AG-3.  Overall Determination: Less Than Significant.  Construction and operation of the program elements would result in less 
than significant impacts on agricultural and forest lands.  Therefore, Threshold AG-3 will not be addressed in the EIR/EIS at the 
program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management – – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management – – 

AG-3.  All Program Elements.  The program would not be located on forest land.  The biosolids 
management element would not involve the beneficial use of biosolids on any forest land.  Therefore, the 
construction and operation of the program elements would not conflict with existing zoning for, or cause 
rezoning of, forest land (as defined in Public Resources Code Section 12220(g)), or timberland (as 
defined by Public Resources Code Section 4526), or timberland zoned Timberland Production (as defined 
by Government Code Section 51104(g)).  Therefore, no impact would occur, and this issue will not be 
addressed in the EIR/EIS at the program level. 
 

AG-4.  Overall Determination: Less Than Significant.  Construction and operation of the program elements would result in less 
than significant impacts on agricultural and forest lands.  Therefore, Threshold AG-4 will not be addressed in the EIR/EIS at the 
program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management – – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management – – 

AG-4.  All Program Elements.  The program elements would not be located on forest land.  The 
biosolids management element would not involve the beneficial use of biosolids on any forest land.  
Therefore, the construction and operation of the program elements would not result in the loss of forest 
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land or conversion of forest land to non-forest use.  No impact would occur, and this issue will not be 
addressed in the EIR/EIS at the program level. 
 

AG-5.  Overall Determination: Less Than Significant.  Construction and operation of the program elements would result in less 
than significant impacts on agricultural and forest lands.  Therefore, Threshold AG-5 will not be addressed in the EIR/EIS at the 
program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management – – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management – – 

AG-5.  All Program Elements.  See discussion under AG-1 (Program) and AG-2 (Program).  There is no 
existing farmland within or around the program element sites.  The construction and operation of the 
program elements would not involve other changes in the existing environment that would result in 
conversion of farmland to non-agricultural use or conversion of forest land to non-forest use.  Biosolids 
management would not conflict with existing zoning; rather, it would apply biosolids on existing 
farmland to be beneficially used.  Impacts would not occur, and this issue will not be addressed in the 
EIR/EIS at the program level. 

Agriculture and Forestry Resources Project Discussion 
 

AG-1.  Overall Determination: No Impact.  Construction and operation of all project elements would result in no impacts on 
agriculture or forest lands.  Therefore, Threshold AG-1 will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

AG-1.  All Project Elements.  The project element locations are identified as “Urban and Build-Up 
Land” on the Important Farmland of California 2006 map (California Department of Conservation 2009).  
Furthermore, the project elements are located in a predominately developed urban setting with no 
agricultural uses on or surrounding the project area.  Offshore project elements would be located in the 
ocean, which is not used as farmland.  Therefore, the project elements would not convert any farmland to 
a non-agricultural use.  Impacts would not occur, and this issue will not be addressed in the EIR/EIS at 
the project level. 
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AG-2.  Overall Determination: No Impact.  Construction and operation of all project elements would result in no impacts on 
agriculture or forest lands.  Therefore, Threshold AG-2 will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

AG-2.  All Project Elements.  The project elements would be located primarily in the urbanized Los 
Angeles area.  The Los Angeles area is not a part of the Williamson Act (Department of Conservation 
Division of Land Resource Protection 2006) and is generally not zoned for agricultural uses.  The 
offshore project elements would be located in the ocean, which is not used as farmland.  The project 
elements would not conflict with existing zoning for agricultural use or conflict with a Williamson Act 
contract.  Therefore, no impact would occur, and this issue will not be addressed in the EIR/EIS at the 
project level. 
 

AG-3.  Overall Determination: No Impact.  Construction and operation of all project elements would result in no impacts on 
agriculture or forest lands.  Therefore, Threshold AG-3 will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

AG-3.  All Project Elements.  The project elements would be located on urbanized land or in the ocean.  
Therefore, no impact would occur on forestland, and this issue will not be addressed in the EIR/EIS at the 
project level. 
 

AG-4.  Overall Determination: No Impact.  Construction and operation of all project elements would result in no impacts on 
agriculture or forest lands.  Therefore, Threshold AG-4 will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 
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AG-4.  All Project Elements.  See AG-3 (Project).  Therefore, the construction and operation of the 
project elements would not result in the loss of forest land or conversion of forest land to non-forest use.  
No impact would occur, and this issue will not be addressed in the EIR/EIS at the project level. 
 

AG-5.  Overall Determination: No Impact.  Construction and operation of all project elements would result in no impacts on 
agriculture or forest lands.  Therefore, Threshold AG-5 will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

AG-5.  All Project Elements.  See discussion under AG-1 (Project) and AG-2 (Project).  Impacts would 
not occur, and this issue will not be addressed in the EIR/EIS at project level. 
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Air Quality Checklist 

  Program Project 

III. AIR QUALITY.  When available, the 
significance criteria established by the 
applicable air quality management or 
air pollution control district may be 
relied upon to make the following 
determinations.  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

AQ-1. Conflict with or obstruct 
implementation of the applicable air 
quality management plan? 

      

AQ-2. Exceed the SCAQMD significance 
thresholds for construction- and/or 
operation-related emissions? 

      

AQ-3. Exceed SCAQMD’s Localized 
Significance Thresholds? 

      

AQ-4. Create an objectionable odor at the 
nearest sensitive receptor? 

      

AQ-5. Does not conform to the EPA-
approved State Implementation Plan 
and exceed de minimis thresholds? 

      

AQ-6. Expose the public to significant levels 
of toxic air contaminant? 
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Air Quality Program Discussion 
 

AQ-1 to AQ-6.  Overall Determination: Potentially Significant Impact.  All program elements, except conveyance 
improvements and WRP effluent management, would emit emissions during construction and operation that could exceed 
thresholds.  Therefore, construction and operational impacts related to these specific program elements would be potentially 
significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion X X 

WRP – Process Optimization X X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X X 

JWPCP – Biosolids Management N/A X 

All Program Elements (Except Conveyance Improvements and WRP Effluent Management).  
Construction of all program elements except conveyance improvements and WRP effluent management 
(which are discussed below) has the potential to emit air quality emissions that could exceed thresholds.  
Therefore, construction activities for all the thresholds have the potential to result in significant impacts 
and will be evaluated for all program elements in the EIR/EIS at a program level.  Operation of WRP 
process optimization and solids processing would unlikely emit air quality emissions that could exceed 
thresholds due to the nature of the program (e.g., wastewater operation).  However, the air quality 
analysis will evaluate operational activities for all program elements (except the conveyance system 
improvements and WRP effluent management as discussed below) for all thresholds in the EIR/EIS at a 
program level. 

Conveyance System.  Conveyance improvements and associated construction could occur at any point, 
on an as-needed basis, between 2018 and the buildout year of 2050.  The scope and exact location of 
these improvements have yet to be defined; therefore, it is too speculative to quantify construction-related 
emissions for activities that would occur over the next 40 years.  Construction equipment used at that time 
would comply with applicable air quality standards and requirements.  Therefore, construction impacts 
are considered less than significant, and this issue will not be addressed in the EIR/EIS at the program 
level.  There would be no operational emissions or impacts associated with conveyance system 
improvements because operation of the conveyance system is passive in nature and would not generate air 
pollution.  Therefore, impacts would not occur, and this issue will not be addressed in the EIR/EIS at the 
program level. 

Potential sources of odors during construction activities would arise from equipment exhaust.  Odors from 
these sources would be localized and generally confined to the construction site.  The conveyance system 
construction would utilize typical construction techniques, and the odors would be typical of most 
construction sites.  Additionally, the odors would be temporary, occurring when equipment is operating.  
Construction activities associated with the conveyance system would be required to comply with the 
South Coast Air Quality Management District’s Nuisance Rule 402 and, as such, would not create a 
significant level of objectionable odors.  Potential impacts during construction would be less than 
significant, and this issue will not be addressed in the EIR/EIS at the program level.  The Sanitation 
Districts has an extensive odor control program to strategically control odors from the conveyance system 
throughout the JOS.  The existing odor control program would continue to be in place during the future 
conveyance system improvements identified under the program, minimizing any odor impacts.  Potential 
impacts during operation of conveyance system improvements would be less than significant, and this 
issue will not be addressed in the EIR/EIS at the program level. 
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WRP Effluent Management.  There is no construction associated with WRP effluent management.  
During operations, there may be an increase or decrease in treated effluent discharged into the receiving 
waters at each WRP under effluent management.  The effluent would be discharged through existing 
discharge points and pipes.  WRP effluent management would not have the potential to create 
objectionable odors because wastewater is treated to a tertiary level at the WRPs, at which point all odors 
are removed.  The effluent is then beneficially reused or discharged into receiving waters.  Therefore, 
WRP effluent management would not result in construction or operation emissions, and impacts would 
not occur under any of the thresholds.  This issue will not be addressed in the EIR/EIS at the program 
level. 

Air Quality Project Discussion 
 

AQ-1 to AQ-6.  Overall Determination: Potentially Significant Impact.  All project elements would emit emissions during 
construction and operation that could exceed thresholds.  Therefore, construction and operational impacts related to all project 
elements would be potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Project Elements.  Construction of all project elements has the potential to emit air quality emissions 
that could exceed thresholds.  Emissions will be calculated in the EIR/EIS for individual construction 
activities (e.g., shaft construction, offshore and onshore tunneling, riser and diffuser area construction, 
etc.).  Peak daily emissions will then be determined by summing emissions from overlapping construction 
activities.  Therefore, construction activities for all project elements and thresholds have the potential to 
result in significant impacts and will be evaluated in the EIR/EIS at a project level.  Operation of the 
project is unlikely to emit air quality emissions that could exceed thresholds because once operational, 
wastewater would be conveyed via gravity and discharged to the Pacific Ocean.  However, operational 
activities for all thresholds for all project elements will be evaluated in the EIR/EIS at a project level. 
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Biological Resources Checklist 

  Program Project 

IV. BIOLOGICAL RESOURCES 
(TERRESTRIAL).  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

BIO
-1. 

Result in direct or indirect impacts to 
riparian habitats or other sensitive natural 
community identified in local or regional 
plans, policies, or regulations, or by the 
California Department of Fish and Game 
(CDFG) or U.S. Fish and Wildlife 
Service (USFWS)? 

      

BIO
-2. 

Result in direct or indirect take of a 
federally listed, threatened, or 
endangered plant or wildlife species? 

      

BIO
-3. 

Result in direct or indirect take of a state 
listed, threatened, or endangered plant or 
wildlife species? 

      

BIO
-4. 

Result in direct or indirect impacts to 
designated critical habitat for any state or 
federally listed threatened or endangered 
plant or wildlife species? 

      

BIO
-5. 

Result in direct or indirect impacts to any 
CDFG wildlife species of special 
concern? 

      

BIO
-6. 

Result in direct or indirect impacts to any 
rare, endemic, or regionally sensitive 
plants on California Native Plant Society 
(CNPS) Lists 1 or 2? 
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  Program Project 

IV. BIOLOGICAL RESOURCES 
(TERRESTRIAL).  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

BIO
-7. 

Result in direct or indirect impacts to any 
habitat conservation plans (HCPs), 
natural community conservation plan 
(NCCP), or other approved local, 
regional, or state HCPs? 

      

BIO
-8. 

Result in direct or indirect impacts on 
wetlands, waters, or special aquatic 
habitats regulated by the Corps, CDFG, 
CCC, RWQCB, or the County of Los 
Angeles? 

      

BIO
-9. 

Directly or indirectly interfere with the 
movement of any freshwater fish or 
terrestrial wildlife species through 
impacts to or reduction in quality of a 
documented wildlife corridor or habitat 
linkage? 

      

BIO
-10. 

Conflict with any other federal, state, or 
local policies or ordinances protecting 
biological resources? 
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Biological Resources Program  

Methodology and Screening Results 
A literature review was conducted to identify special-status biological resources known to occur within 
and in the vicinity of the program (and project) area.  Special-status resources include federally and 
state-listed threatened and endangered species identified as candidates for federal or state listing, state 
sensitive species, state fully protected species, plant species with a California Native Plant Society 
(CNPS) ranking, and depleted natural communities.  Literature reviewed included the California Natural 
Diversity Database (CNDDB) Rarefind 4 application (CDFG 2011a), and the CNPS Rare and Endangered 
Vascular Plants of California (CDFG 2011a).  A query of the CNDDB and CNPS was performed for the 
U.S. Geological Survey (USGS) 7.5-minute series topographic quadrangles associated with the program 
locations.  The specific quadrangles queried included El Monte, Baldwin Park, San Dimas, Whittier, Los 
Alamitos, Seal Beach, and Long Beach.  A summary of the query results is provided in Table 3-1.  It 
should be noted that additional special-status species are included in Table 3-1 if judged to have a 
potential to occur based on reports of occurrence on other adjacent quadrangles, personal knowledge, and 
experience with prior projects in the region.   

On February 4, 2010, ICF biologist Mikael Romich conducted a field visit to the SJCWRP, WNWRP, 
LBWRP, POWRP, and the JWPCP East and West shaft sites.  In addition, discharge locations and the 
surrounding area were visited for the SJCWRP and WNWRP, and areas downstream of the POWRP.   

Table 3-1.  Program Analysis Special-Status Plants and Animals Screening Table 

Program 
Facility Species Classification 

Location of Identification 
Relative to the Program 
Facility 

Level of Impact Relative to 
Program Components 

JWPCP  Palos Verdes Blue 
Butterfly 

Federally Endangered 

State Endangered 

The specific location is not 
identified within the 0.25-mile 
buffer, but the facility is within 
the range identified.  
However, the range of this 
species is on the other side 
of I-110, and the site does 
not support host plants. 

Construction disturbance is 
separated from species range 
by the I-110.  Impacts would 
be less than significant 

Pocketed Free-
Tailed Bat 
(Nyctinomops 
femorosaccus) 

California Species of 
Special Concern 

Not known in the vicinity.  
However, buildings to be 
demolished offer potential 
roost habitat.   

The building demolition would 
result in potentially significant 
impacts. 

Mud Nama (Nama 
stenocarpum) 

CNPS List 2.2 The JWPCP is within the 
range of this species.  
However, there are no 
wetlands in the vicinity of the 
facility that would support this 
species.   

There are no suitable 
conditions for this plant.  No 
impacts would occur. 

Coulter’s 
Goldfields 
(Lasthenia 
glabata) 

CNPS List 1B.1 The JWPCP is within the 
range of this species.  
However, there are no 
wetlands in the vicinity of the 
facility that would support this 
species.   

There are no suitable 
conditions for this plant.  No 
impacts would occur. 
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Table 3-1 (Continued) 

Program 
Facility Species Classification 

Location of Identification 
Relative to the Program 
Facility 

Level of Impact Relative to 
Program Components 

SJCWRP Western Yellow 
Billed Cuckoo 

Federal Candidate 

State Threatened 

The range is located within 
the 0.25-mile buffer, 
upstream of the project along 
the San Gabriel River.   

Changes in flow in San Gabriel 
River would not affect the 
habitat upstream.  Impacts 
would be less than significant. 

Least Bell’s Vireo Federal Endangered 

State Endangered 

Riparian vegetation occurs in 
unlined channel segments.   

If effluent reduction were to 
alter the riparian habitat, 
impacts on this species would 
be potentially significant. 

POWRP Intermediate 
Mariposa-Lily 

Special Vascular 
Plants, Bryophytes, 
and Lichens List.  
CNPS List 1 B.2 

The range is located in the 
0.25-buffer and extends east 
outside the buffer. 

Program components 
(construction and effluent 
management) would not 
impact this species.  No 
impacts would occur. 

Many-Stemmed 
Dudleya (Dudleya 
multicaulis) 

CNPS List 1 B.2 The range is located in the 
0.25-mile buffer and extends 
east outside the buffer. 

Program components 
(construction and effluent 
management) would not 
impact this species.  No 
impacts would occur. 

LBWRP Tricolored 
Blackbird 

CDFG Species of 
Special Concern 

Located within the 0.25-mile 
buffer.  The range is limited 
to an area outside the facility 
(on the golf course located 
on other side of I-605).   

Construction on the facility site 
would not impact this species.  
Impacts would be less than 
significant. 

Western Pond 
Turtle 

CDFG Species of 
Special Concern 

The specific location is not 
identified within the 0.25-mile 
buffer.  However, Coyote 
Creek and San Gabriel River 
are within the range for this 
species.   

Changes in the amount of 
discharge would result in 
potentially significant impacts. 

Coast Horned 
Lizard 

CDFG Species of 
Special Concern 

The specific location is 
located outside the facility 
but within the 0.25-mile 
buffer.  However, the range 
of this species at this location 
is on the other side of I-605.   

Construction of storage tank 
for process optimization would 
not significantly disturb this 
species.  Impacts would be 
less than significant.   

Southern Tarplant CNPS List 1B.1 The range is located within 
the 0.25-mile buffer, but the 
range extends away from the 
facility.  It is unlikely that the 
southern tarplant will be 
located on the facility 
property. 

Program components would 
not impact the species.  
Impacts would be less than 
significant.   

WNWRP Coast California 
Gnatcatcher 

Federally Threatened The range is located within 
the 0.25-mile buffer. 

The program components only 
include changes to effluent 
management.  No impacts 
would occur. 

Least Bell’s Vireo Federal Endangered 

State Endangered 

Riparian vegetation occurs in 
unlined channel segments.   

If effluent reduction were to 
alter the riparian habitat, 
impacts on this species would 
be potentially significant. 

The general biological setting for each program facility location is described under Impact BIO-1.  
Because habitats and inhabiting species are interconnected, the biological setting under BIO-1 provides a 
discussion of listed species in addition to the threshold-specific riparian plant community.  Subsequent 
thresholds refer back to the biological setting discussed in Impact BIO-1 if relevant or if it highlights 
additional information specific to the threshold.  The terminology in the analysis refers to short-term 
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direct and indirect impacts, which typically refer to construction impacts, and long-term direct and 
indirect impacts, which typically refer to operational impacts.  Generally, short-term direct and indirect 
impacts are discussed first for each program element followed by long-term direct and indirect impacts. 

Biological Resources Program Discussion 
 

BIO-1.  Overall Determination: Potentially Significant Impact.  Construction of all program elements would not significantly 
impact the riparian plant community and will not be addressed in the EIR/EIS at the program level.  Operation of WRP effluent 
management at the SJCWRP, POWRP, and WNWRP could significantly impact the riparian plant community.  Therefore, 
operational impacts related to these specific program elements will be addressed in the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Improvements to the conveyance system were not analyzed at a project-specific 
level because they have not been identified adequately to evaluate potential impacts.  The improvements 
would be underground, in the public rights-of-way in existing streets, and are not expected to disturb 
habitat above ground.  However, the conveyance system improvements may impact overlapping riparian 
habitat or jurisdictional aquatic features.  Therefore, improvements to the conveyance system should 
evaluate the potential for direct impacts on jurisdictional waters on a case-by-case basis as specific 
conveyance improvements are designed in subsequent CEQA documents.  No other direct impacts as a 
result of improvements to the conveyance system are anticipated.  Improvements to the conveyance 
system have the potential to indirectly impact adjacent special-status wildlife species.  Therefore, 
improvements to the conveyance system should also evaluate the potential for indirect impacts on 
special-status wildlife species on a case by case basis when specific locations and improvements have 
been identified in subsequent CEQA documents.   

Under operation, the conveyance system would be underground and would convey, via gravity, 
wastewater from points of origin (i.e., businesses and homes) to the WRPs or JWPCP for treatment.  
Therefore, direct and indirect impacts on special-status wildlife species, riparian habitat, or other sensitive 
biological communities would not occur during operation of the conveyance system and will not be 
addressed in the EIR/EIS at the program level. 

WRPs - Plant Expansion and Process Optimization.  The proposed construction footprint for the 
SJCWRP plant expansion and process optimization would be located in an existing turfed lawn area and 
an existing developed area.  There are no riparian plant communities or special-status biological resources 
within the lawn or developed areas.  Therefore, direct construction impacts on riparian plant communities 
or special-status biological resources would not occur and will not be addressed in the EIR/EIS at the 
program level.  However, the construction footprint would be close enough to riparian habitat that indirect 
impacts from construction noise and activity could result in a significant impact on the least Bell’s vireo 
and various other species.  Therefore, indirect impacts will be addressed in the EIR/EIS at the program 
level as identified in BIO-2 and BIO-3.  The indirect impacts associated with the operation and 
maintenance of the expanded plant and process optimization at the SJCWRP would contribute a 
negligible amount of additional noise, dust, and motion when compared to the existing condition.  
Therefore, long-term indirect impacts of operation on riparian plant communities and special-status 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-32 

November 2012 
 
 

 

biological resources are considered less than significant and will not need to be addressed in the EIR/EIS 
at the program level. 

The proposed construction footprint for process optimization at the POWRP would occur within an area 
that is currently developed.  This currently developed area does not support any riparian plant 
communities or special-status biological resources.  Therefore, direct construction and operational 
impacts on special-status biological resources or riparian plant communities would not occur and will not 
be addressed in the EIR/EIS at the program level.  Construction of process optimization at the POWRP 
would occur within 10 feet of vegetation associated with Elephant Hill.  The habitat adjacent to the 
process optimization is predominantly non-native grassland with occasional shrubs typical of a chaparral 
community and scattered walnut trees.  One of the special-status wildlife species that could potentially 
occupy habitat in the area is the federally listed (threatened) coastal California gnatcatcher; however, it 
has a low likelihood of occupying this habitat due to the predominance of non-native grass.  Therefore, 
indirect impacts of construction on California gnatcatcher are considered less than significant.  A 
potentially jurisdictional channel that supports walnuts occurs immediately adjacent to and west of the 
process optimization footprint.  Indirect impacts of construction on this jurisdictional feature is considered 
less than significant since all direct disturbance is limited to the construction footprint area.  Therefore, 
indirect impacts on special-status biological resources or riparian plant communities as a result of 
construction would be considered less than significant and will not be addressed in the EIR/EIS at the 
program level.  

The indirect impacts associated with the operation and maintenance of process optimization would 
contribute a negligible amount of additional noise, dust, and motion when compared to the existing 
condition.  Therefore, long-term indirect impacts of operation and maintenance of process optimization at 
the POWRP are considered less than significant and will not be addressed in the EIR/EIS at the program 
level.  Two rare plants, the intermediate Mariposa lily and the many-stemmed dudleya (CNPS List 1B.2 
species), occur approximately 0.2 mile from the POWRP facility.  Since construction would be limited to 
a developed area within the POWRP facilities, neither of these plant species would be affected; therefore, 
they will not be addressed in the EIR/EIS at the program level.   

The proposed footprint for process optimization at the LCWRP would occur within an area that is 
currently vegetated with turf grass as part of an existing driving range.  A golf course is located to the 
north and west.  Riparian plant communities or special-status biological resources are not located within 
the process optimization footprint and do not occur adjacent to the footprint.  Therefore, no potential 
indirect construction impacts would occur on special-status biological resources or riparian plant 
communities and will not be addressed in the EIR/EIS at the program level.  The increase in indirect 
impacts associated with the operation and maintenance of process optimization at the LCWRP would 
contribute a negligible amount of additional noise, dust, and motion when compared to the existing 
condition.  Therefore, potential long-term indirect impacts of operation and maintenance of process 
optimization on special-status biological resources or riparian plant communities would not occur and 
will not be addressed in the EIR/EIS at the program level.  

The proposed footprint for process optimization at the LBWRP would occur within an area that is 
currently a ruderal field with some ornamental landscaping.  There are no riparian plant communities 
within this area or adjacent to it.  The existing degraded ruderal plant community has a low potential for 
the southern tarplant to occur.  Therefore, impacts on this species and other special-status plant species 
would be considered less than significant and will not be addressed in the EIR/EIS at the program level.  
Developed areas associated with the LBWRP occur to the north, south, and east of the process 
optimization footprint.  To the west is a city of Long Beach debris catch basin that appears to be heavily 
managed.  During a field investigation on February 2010, the site appeared to be recently disturbed and 
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was comprised of mostly bare ground.  No special-status biological resources are expected to occur within 
the debris catch basin or construction footprint.  Therefore, potential indirect impacts of construction on 
special-status biological resources or riparian plant communities are considered less than significant and 
will not be addressed in the EIR/EIS at the program level.  The indirect impacts associated with the 
operation and maintenance of process optimization would contribute a negligible amount of additional 
noise, dust, and motion when compared to the existing condition.  Therefore, long-term indirect impacts 
of operation and maintenance of process optimization at the LBWRP on special-status biological 
resources or riparian plant communities are considered less than significant and will not be addressed in 
the EIR/EIS at the program level. 

WRPs – Effluent Management.  There is no construction proposed as part of WRP effluent 
management; therefore, construction impacts would not occur.  Changes in the amount and timing of 
effluent being discharged to San Jose Creek and the San Gabriel River from the POWRP and SJCWRP 
have the potential to have a significant indirect impact on riparian plant communities and several 
special-status biological resources through potential changes in the structure and extent of riparian habitat.  
Potentially impacted species include: least Bell’s vireo, yellow warbler, yellow-breasted chat, and western 
pond turtle.  Therefore, potential indirect impacts on riparian habitat and these dependent special-status 
biological resources will be addressed in the EIR/EIS at the program level.  Changes in the amount and 
timing of effluent being discharged from the WNWRP to the San Gabriel River, Zone 1 Ditch, and Rio 
Hondo have the potential to have a significant impact on riparian plant communities and several 
special-status species, including least Bell’s vireo, yellow warbler, yellow-breasted chat, and western 
pond turtle.  Potential indirect impacts on riparian plant communities and dependent, special-status 
species will be addressed in the EIR/EIS at the program level.   

Changes in the amount and timing of effluent being discharged from the LCWRP into the San Gabriel 
River do not have the potential to have a significant impact on riparian plant communities or other 
special-status biological resources because this segment of the receiving water is a concrete-lined channel.  
Likewise, changes in the amount and timing of effluent being discharged from the LBWRP into Coyote 
Creek and through to the San Gabriel River do not have the potential to have an impact on riparian plant 
communities or other special-status biological resources because the receiving waters are in a 
concrete-lined channel.   

It is unlikely there would be changes in the distribution and abundance of non-native fish species (such as 
tilapia) that occur within the channel as a result of effluent management at the SJCWRP, POWRP, 
LCWRP, LBWRP,  and WNWRP because the Sanitation Districts manage the release of treated effluent 
from their WRPs in such a way that fish are not stranded.  Furthermore, under CEQA, impacts on 
non-native fish would be considered less than significant because they are invasive and not considered a 
part of the natural habitat.  However, these impacts will be addressed in the EIR/EIS at the program level 
since alterations in flow have the potential to significantly impact native fish species.  

For piscivorous birds that may feed on non-native fish, changes in the availability of food could lead to 
changes in their feeding behavior.  However, an overall reduction in the distribution of non-native fish is 
not expected to a have a measurable negative impact on piscivorous birds.  Therefore, potential indirect 
impacts on piscivorous birds are considered less than significant and will not be addressed in the EIR/EIS 
at the program level.  No potential indirect impacts on terrestrial wildlife species movement as a result of 
effluent management at the LCWRP and LBWRP are expected as releases would occur in a concrete 
channel.  No other potentially significant indirect impacts on special-status biological resources as a result 
of effluent management have been identified. 
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JWPCP.  The proposed footprint for the digesters, which would be constructed for solids processing, 
would be located within the JWPCP, an area that is currently developed.  This developed area does not 
support any riparian plant communities or special-status biological resources.  The JWPCP is located 
within 0.25 mile of the known range of the Palos Verdes blue butterfly, a federally and state-listed 
endangered species.  However, the range of this species is separated from the JWPCP facilities by a major 
highway (I-110).  Therefore, the potential for impacts on this species is less than significant and will not 
be addressed in the EIR/EIS.  West of the digesters are natural areas associated with the Wilmington 
Drain.  However, no indirect impacts are expected, as this area is over 600 feet away and is separated 
from the solids processing digester construction area by the I-110.  The Bixby Marsh is located north of 
the JWPCP.  However, no indirect impacts are expected because this area is over 1,000 feet away and is 
separated from the solids processing digester construction area by existing JWPCP infrastructure.  One 
species of special concern, the pocketed free-tailed bat, occurs in a range within 0.25 mile of the JWPCP 
site, and could potentially roost on existing JWPCP structures.  Potential impacts on this species will be 
evaluated in the EIR/EIS at the program level as identified in BIO-5.  No other special-status biological 
resources are expected to occur within the solids processing digester construction footprint.  The indirect 
impacts associated with the operation and maintenance of the proposed solids processing digesters are 
expected to contribute a negligible amount of additional noise, dust, and motion when compared to the 
existing condition.  Therefore, operation and maintenance impacts associated with solids processing are 
not expected to occur, and this issue will not be addressed in the EIR/EIS at the program level. 

Implementation of biosolids management would increase the quantity of biosolids at the JWPCP.  This 
would also increase composting, land application, and activities at landfills within the JOS service area 
and areas outside the JOS service area.  The land applications and beneficial use locations generally 
would be in areas dominated by agriculture or in light industrial/commercial areas.  The actual land use 
application or beneficial use would occur on existing agricultural land or in existing buildings.  The 
Sanitation Districts would only use sites that are properly permitted and for which all site-specific 
impacts, including the potential to affect special-status biological resources, have been mitigated through 
either preparation of site-specific environmental documents or compliance with other federal, state, and 
local regulations.  Therefore, operation of biosolids management at the JWPCP and at beneficial use 
locations would not have an impact on riparian plant communities or special-status biological resources 
and will not be addressed in the EIR/EIS at the program level. 
 

BIO-2.  Overall Determination: Potentially Significant Impact.  Construction of plant expansion and process optimization at the 
SJCWRP and operation of WRP effluent management at the SJCWRP, POWRP, and WNWRP could significantly impact federally 
endangered species.  Therefore, impacts related to these specific program elements will be addressed in the EIR/EIS at the 
program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  As described under BIO-1 (Program), improvements to the conveyance system 
would be evaluated on a case-by-case basis, once specific improvements have been designed.  This would 
include an analysis of potential impacts from construction on federally listed threatened or endangered 
species.  The conveyance system would be underground and during operations would convey, via gravity, 
wastewater from points of origin to the WRPs or JWPCP for treatment.  Therefore, direct and indirect 
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impacts on special-status wildlife species would not occur during operation of the conveyance 
improvements and will not be addressed in the EIR/EIS at the program level. 

WRPs.  As described under BIO-1 (Program), there is a probability of coastal California gnatcatcher 
presence in the undeveloped habitat adjacent to the POWRP.  However, the probability of occurrence is 
sufficiently low, based on predominance of non-native grass, and indirect construction and operational 
impacts on this species would be less than significant.  Therefore, construction and operation of process 
optimization at the POWRP would not have a significant impact on this federally listed endangered 
species and will not be addressed in the EIR/EIS at the program level. 

As described under BIO-1 (Program), the federally listed least Bell’s vireo may nest in riparian areas 
adjacent to the SJCWRP and could potentially be significantly impacted by noise and activity associated 
with construction of plant expansion or process optimization at the SJCWRP; this issue will be addressed 
in the EIR/EIS at the program level.  None of the other WRPs have federally listed endangered species 
located within the WRP or adjacent to the construction areas and, therefore, direct or indirect impacts 
associated with construction or operation of process optimization at the POWRP, LCWRP, or LBWRP 
would not occur and will not be addressed in the EIS/EIS at the program level. 

WRP effluent management would have potentially significant impacts on federally endangered species as 
identified in BIO-1 and this will be addressed in the EIR/EIS at the program level. 

JWPCP.  As described under BIO-1, construction at the JWPCP would be located distant from, and on 
the opposite side of I-110, the known range of the Palos Verdes blue butterfly.  Therefore, the 
construction and operation of solids processing facilities would have no impact on this federally listed 
endangered species.  
 

BIO-3.  Overall Determination: Potentially Significant Impact.  Construction of plant expansion and process optimization at the 
SJCWRP and operation of WRP effluent management at the SJCWRP, POWRP, and WNWRP could significantly impact state-
listed species.  Therefore, impacts related to these specific program elements will be addressed in the EIR/EIS at the program 
level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See analysis under BIO-1 (Program) and BIO-2 (Program), which is applicable to 
this threshold.  Impacts on state-listed species would not occur and will not be addressed in the EIR/EIS 
at the program level. 

WRPs.  See analysis under BIO-1 (Program) and BIO-2 (Program) for plant expansion and process 
optimization at the SJCWRP; process optimization at the POWRP, LCWRP, and LBWRP; and WRP 
effluent management at all WRPs, which is applicable to this threshold.  In addition to what is disclosed 
in BIO-1 and BIO-2 regarding WRP effluent management from the SJCWRP and POWRP, the range of 
the western yellow billed cuckoo, a state-listed threatened species, includes a portion of the San Gabriel 
River upstream of the mouth of San Jose Creek within 0.25 mile upstream of the SJCWRP and about 
12 miles downstream of the POWRP.  Since WRP effluent management would not affect flows upstream 
of existing outfalls, and the channel downstream of the POWRP is primarily concrete-lined, the potential 
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for impacts on this species as part of WRP effluent management from POWRP or SJCWRP would be less 
than significant and will not be addressed in the EIR/EIS at the program level.  However, plant expansion 
and process optimization at the SJCWRP, and effluent management at the SJCWRP, POWRP, and 
WNWRP would have the potential to have a significant impact on least Bell’s vireo and will be addressed 
in the EIR/EIS at the program level. 

JWPCP.  As described under BIO-1 (Program) and BIO-2 (Program), the potential for construction of 
the solids processing digesters at the JWPCP to impact the federally and state-listed endangered Palos 
Verdes blue butterfly is less than significant and will not be addressed in the EIR/EIS at the program 
level.  No other state-listed endangered, threatened plant or wildlife species are known to occur within 
range of the JWPCP digester construction footprint.  Therefore, impacts on state-listed species would be 
less than significant and will not be addressed in the EIR/EIS at the program level.  
 

BIO-4.  Overall Determination: No Impact.  No impacts would occur during construction or operation on critical habitat as a result 
of the program elements.  Therefore, this threshold will not be addressed in the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See analysis under BIO-1 (Program) and BIO-2 (Program), which is applicable to 
this threshold.  Impacts would not occur on critical habitat and will not be addressed in the EIR/EIS at the 
program level. 

WRPs.  See analysis under BIO-1 (Program) and BIO-2 (Program) for plant expansion and process 
optimization at the SJCWRP; process optimization at the POWRP, LCWRP, and LBWRP; and WRP 
effluent management at all WRPs, which is applicable to this threshold.  In addition to what is disclosed 
in BIO-1 and BIO-2, designated critical habitat for the coastal California gnatcatcher currently occurs 
south of the WNWRP.  However, the designated critical habitat area is on the opposite side of San 
Gabriel Boulevard, a major arterial, from the WNWRP and would be unaffected by program-related 
construction and effluent management.  Therefore, this issue will not be addressed in the EIR/EIS at the 
program level.  

JWPCP.  See analysis under BIO-1 (Program) and BIO-2 (Program), which is applicable to this 
threshold.  Impacts would not occur on critical habitat because there is no designated critical habitat at the 
JWPCP and, therefore, this issue will not be addressed in the EIR/EIS at the program level. 
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BIO-5.  Overall Determination: Potentially Significant Impact.  Construction and operation of several program elements could 
significantly impact California Department of Fish and Game (CDFG) wildlife species of special concern.  Therefore, impacts 
related to these specific program elements will be addressed in the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See analysis under BIO-1 (Program) and BIO-2 (Program), which is applicable to 
this threshold.  Impacts would not occur on critical habitat and will not be addressed in the EIR/EIS at the 
program level. 

WRPs.  See analysis under BIO-1 (Program) and BIO-2 (Program) for plant expansion and process 
optimization at the SJCWRP; process optimization at the POWRP, LCWRP, and LBWRP; and WRP 
effluent management at all WRPs, which is applicable to this threshold.  Impacts associated with WRP 
effluent management at all WRPs on the following special-status species of concern would be potentially 
significant and will be addressed in the EIR/EIS at the program level: western pond turtle, yellow warbler, 
and yellow-breasted chat.  

JWPCP.  As described under BIO-1 (Program), the pocketed free-tailed bat (California special-status 
species of concern) could exist on structures at the JWPCP; potentially significant impacts on this 
special-status species of concern will be addressed in the EIR/EIS at the program level. 
 

BIO-6.  Overall Determination: Less Than Significant Impact.  Impacts would not occur on any sensitive plant species during 
construction or operation.  Therefore, impacts would be less than significant, and this threshold will not be addressed in the 
EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See analysis under BIO-1 (Program) and BIO-2 (Program), which is applicable to 
this threshold.  Impacts would not occur to critical habitat and will not be addressed in the EIR/EIS at the 
program level. 

WRPs.  See analysis under BIO-1 (Program) and BIO-2 (Program) for plant expansion and process 
optimization at the SJCWRP; process optimization at the POWRP, LCWRP, and LBWRP; and WRP 
effluent management at all WRPs, which is applicable to this threshold.  In addition to the information 
disclosed in BIO-1 and BIO-2, rare plant species mapped as occurring in the vicinity of the POWRP 
include the many-stemmed dudleya and intermediate Mariposa lily.  Both plant species have been 
mapped as occurring approximately 0.2 mile from the POWRP facilities.  However, these species would 
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not be found in the developed, landscaped, or ruderal areas within the construction footprint.  Therefore, 
there would be no impact, and these species will not be addressed in the EIR/EIS at the program level.   

JWPCP.  The mud nama and Coulter’s goldfields have been mapped as occurring within 0.8 mile of the 
JWPCP facilities.  However, these species would not be found in the developed areas within the JWPCP 
facilities; therefore, there would be no impact, and these species will not be addressed in the EIR/EIS at 
the program level. 
 

BIO-7.  Overall Determination: No Impact.  Construction and operation of all program elements would not impact a natural 
community conservation plan (NCCP) or habitat conservation plan (HCP).  Therefore, this threshold will not be addressed in the 
EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Currently, there is one NCCP in Los Angeles County (CDFG 2012), the Palos 
Verdes Peninsula NCCP.  The Palos Verdes NCCP area (City of Rancho Palos Verdes 2006) does not 
overlap any of the program elements.  No other HCPs or NCCPs are located in Los Angeles County 
(USFWS 2011a) that would overlap any areas affected by the program elements.  Therefore, construction 
and operation of all program elements would not impact existing NCCPs or HCPs and will not be 
addressed in the EIR/EIS at the program level. 
 

BIO-8.  Overall Determination: Potentially Significant Impact.  Construction of all program elements would not result in 
significant impacts and will not be addressed in the EIR/EIS at the program level.  Operation of WRP effluent management at the 
SJCWRP, POWRP, and WNWRP could significantly impact wetlands, waters of the U.S., or aquatic habitat.  Therefore, 
operational impacts related to these specific program elements will be addressed in the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See analysis under BIO-1 (Program) and BIO-2 (Program), which is applicable to 
this threshold.  Construction and operational impacts would be less than significant and will not be 
addressed in the EIR/EIS at the program level.  

WRPs.  See analysis under BIO-1 (Program) for plant expansion and process optimization at the 
SJCWRP; process optimization at the POWRP, LCWRP, and LBWRP; and WRP effluent management at 
all WRPs, which is applicable to this threshold.  Construction and operational impacts for plant expansion 
and process optimization at the SJCWRP, and process optimization at the POWRP, LCWRP, and 
LBWRP would be less than significant and will not be addressed in the EIR/EIS at the program level.  
Operation of WRP effluent management at the SJCWRP, POWRP, and WNWRP could be potentially 
significant and will be addressed in the EIR/EIS at the program level.   
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JWPCP.  See analysis under BIO-1 (Program), which is applicable to this threshold.  Impacts would not 
occur because there is no aquatic habitat within the proposed construction or operation footprint of solids 
processing at the JWPCP, or adjacent to the footprint of solids processing and, therefore, will not be 
addressed in the EIR/EIS at the program level. 
 

BIO-9.  Overall Determination: Potentially Significant Impact.  As discussed in BIO-1, impacts on movement of freshwater 
non-native fish species and terrestrial wildlife species could occur as a result of WRP effluent management at the SJCWRP, 
POWRP, and WNWRP.  Impacts related to these specific program elements would be potentially significant and will be addressed 
in the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See analysis under BIO-1 and BIO-2 (Program), which is applicable to this 
threshold.  Construction and operational impacts would be less than significant and will not be addressed 
in the EIR/EIS at the program level.  

WRPs.  See analysis under BIO-1 (Program) for plant expansion and process optimization at the 
SJCWRP; process optimization at the POWRP, LCWRP, and LBWRP; and WRP effluent management at 
all WRPs, which is applicable to this threshold.  Construction and operational impacts for plant expansion 
and process optimization at the SJCWRP, and process optimization at the POWRP, LCWRP, and 
LBWRP would be less than significant and will not be addressed in the EIR/EIS at the program level.  
Operation of WRP effluent management at the SJCWRP, POWRP, and WNWRP could result in 
potentially significant impacts on movement of freshwater non-native fish species and terrestrial wildlife 
species within San Jose Creek, the San Gabriel River, the Rio Hondo, and the San Gabriel Tidal Prism 
and will be addressed in the EIR/EIS at the program level.   

JWPCP.  See analysis under BIO-1 (Program), which is applicable to this threshold.  Impacts would not 
occur because there is no aquatic habitat within the proposed construction or operation footprint of solids 
processing at the JWPCP, or adjacent to the footprint of solids processing, and, therefore, will not be 
addressed in the EIR/EIS at the program level. 
 

BIO-10.  Overall Determination: Potentially Significant Impact.  Construction of the conveyance improvements, plant 
expansion and process optimization at the WRPs and solid processing at the JWPCP would be potentially significant.  Therefore, 
impacts related to these specific program elements will be addressed in the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 
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Conveyance System.  The federal Migratory Bird Treaty Act and Fish and Game Code protect nests of 
native birds during nesting season.  Generally, if trees or other suitable nesting habitat are within 
proximity of the construction sites, native birds during nesting season can be disturbed due to noise, dust, 
and emissions, and this disturbance can be a violation of the federal Migratory Bird Treaty Act and Fish 
and Game Code.  Therefore, construction of the conveyance system will be addressed in the EIR/EIS at 
the program level.  The indirect impacts associated with the operation and maintenance of the conveyance 
system would contribute a negligible amount of additional noise, dust, and motion when compared to the 
existing condition and will not be addressed in the EIR/EIS at the program level. 

WRPs.  Construction for plant expansion and process optimization at the SJCWRP, and process 
optimization at the POWRP and LBWRP could result in potentially significant impacts on nesting birds.  
Therefore, potentially significant impacts will be addressed in the EIR/EIS at the program level.  The 
indirect impacts associated with the operation and maintenance of process optimization and the plant 
expansion would contribute a negligible amount of additional noise, dust, and motion when compared to 
the existing condition.  Likewise, construction at the LCWRP would take place in an area that is either 
developed or in use as part of a golf driving range.  The current recreational use involves frequent motion 
due to golfing activity and turf maintenance.  As a result, the construction area associated with the 
LCWRP provides negligible biological value.  Therefore, long-term indirect impacts of operation and 
maintenance at the WRPs are considered less than significant and will not be addressed in the EIR/EIS at 
the program level.  Construction would not occur as part of WRP effluent management; therefore, 
construction impacts would not occur.  The WNWRP is located adjacent to a designated Significant 
Ecological Area (SEA).  Due to the close proximity to a designated SEA, effluent management at the 
WNWRP could result in potentially significant impacts on the biological resources available at the SEA 
and, therefore, will be addressed in the EIR/EIS at the program level.  

JWPCP.  Construction of solids processing facilities would not result in impacts because the entire 
construction footprint and surrounding area is completely developed with no pervious surfaces, 
vegetation, or wildlife habitat.  There would be no construction associated with biosolids management 
and, therefore, impacts would not occur.  The indirect impacts associated with the operation and 
maintenance of the solids processing digesters and biosolids management would contribute a negligible 
amount of additional noise, dust, and motion when compared to the existing condition. 

Biological Resources Project  

Methodology and Screening Results 
A CNDDB search was conducted for each of the onshore project element locations as a preliminary 
search to identify the potential for biological resources.  Searches were initially conducted on November 
16, 2009, and verified on April 15, 2011; identified species are listed in Table 3-2.  The search area 
included a 0.25-mile radius around each shaft site.  Plant populations within 0.5 mile of each other are 
considered as one occurrence.  As described in the program discussion for biological resources, because 
the variation in a species’ range is determined by the accuracy of the data submitted to the CNDDB, the 
location of a project element within a species’ range does not mean that the species necessarily occurs 
within that location, nor does it guarantee a species is not present at the location.  Therefore, the CNDDB 
search was also conducted for the USGS San Pedro and Torrance quadrangles (USGS 2009a, 2009b) to 
determine species occurrences near the shaft sites.   

An additional database search was conducted to determine if the species identified in the CNDDB are 
rare, endemic, or regionally sensitive plants on CNPS Lists 1 or 2.  The information from the CNDDB 
and the CNPS database searches is presented in Table 3-2.  In February 2010, ICF biologist James 
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Hickman visited the TracPac, LAXT, Southwest Marine, Angels Gate, and Royal Palms shaft sites and 
ICF biologist Mike Romich visited the JWPCP East and JWPCP West shaft sites.  

Table 3-2.  Project Analysis Special-Status Plants and Animals Screening Table 

Project 
Facility Species Classification 

Location of Identification Relative 
to the Project Facility 

Level of Impact Relative to 
Project Components 

JWPCP 
East 

Palos Verdes 
Blue Butterfly 

Federally Endangered 

State Endangered 

The specific location is not identified 
within the 0.25-mile buffer, but the 
facility is within the range identified.  
However, potential impacts for host 
plants at this site very low. 

Impacts due to construction 
disturbance would be less 
than significant. 

Mud Nama 
(Nama 
stenocarpum) 

CNPS List 2.2 The JWPCP is within the range of 
this species.  However, there are no 
wetlands in the vicinity of the facility 
that would support this species.   

There are no suitable 
conditions for this plant.  No 
impacts would occur. 

Coulter’s 
Goldfields 
(Lasthenia 
glabata) 

CNPS List 1B.1 The JWPCP is within the range of 
this species.  However, there are no 
wetlands in the vicinity of the facility 
that would support this species.   

There are no suitable 
conditions for this plant.  No 
impacts would occur. 

JWPCP 
West 

Palos Verdes 
Blue Butterfly 

Federally Endangered 

State Endangered 

The specific location is not identified 
within the 0.25-mile buffer, but the 
facility is within the range identified.  
However, potential for host plants at 
this site very low. 

Impacts due to construction 
disturbance would be less 
than significant. 

 Mud Nama  CNPS List 2.2 The JWPCP is within the range of 
this species.  However, there are no 
wetlands in the vicinity of the facility 
that would support this species.   

There are no suitable 
conditions for this plant.  No 
impacts would occur. 

 Coulter’s 
Goldfields  

CNPS List 1B.1 The JWPCP is within the range of 
this species.  However, there are no 
wetlands in the vicinity of the facility 
that would support this species.   

There are no suitable 
conditions for this plant.  No 
impacts would occur. 

 Pocketed 
Free-Tailed 
Bat 
(Nyctinomops 
femorosaccus) 

California Species of 
Special Concern 

The presumed extant occurs west of 
I-110.  The species is not known to 
occur within the project vicinity.   

The shaft construction would 
not involve potential roosts or 
other habitat.  No impacts 
would occur. 

TraPac Palos Verdes 
Blue Butterfly 

Federally Endangered 

State Endangered 

The specific location is not identified 
within the 0.25-mile buffer, but the 
facility is within the range identified.  
However, there is no vegetation on 
the site.  Therefore, there is no 
potential habitat for Palos Verde blue 
butterfly.   

There is no vegetation at the 
site.  No impacts would 
occur. 

LAXT Coast Woolly-
heads 

CNPS 1B.2 species The specific location is not identified 
within the 0.6-mile buffer, but the 
facility is within the range identified.  
There is a low probability of 
occurrence at this site due to ground 
disturbance and landscaping.   

Impacts due to construction 
disturbance would be less 
than significant. 

 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-42 

November 2012 
 
 

 

Table 3-2 (Continued) 

Project 
Facility Species Classification 

Location of Identification Relative 
to the Project Facility 

Level of Impact Relative to 
Project Components 

Southwest 
Marine 

South Coast 
Saltscale 

CNPS 1B.2 species The specific location is not identified 
within the 1-mile buffer, but the 
facility is within the range identified.  
However, the site is entirely paved 
with no vegetation.   

There is no vegetation at the 
site.  No impacts would 
occur.   

Davidson’s 
Saltscale 

CNPS 1B.2 species The specific location is not identified 
within the 1-mile buffer, but the 
facility is within the range identified.  
However, the site is entirely paved 
with no vegetation.   

There is no vegetation at the 
site.  No impacts would 
occur.   

Estuary 
Seablite 

CNPS 1B.2 species The specific location is not identified 
within the 1-mile buffer, but the 
facility is within the range identified.  
However, the site is entirely paved 
with no vegetation.  

 

There is no vegetation at the 
site.  No impacts would 
occur.   

Angels 
Gate 

Lyon’s 
Pentacheata 

CNPS 1B.1 species The specific location is not identified 
within the 0.20-mile buffer, but the 
facility is within the range identified.  
However, the site is either paved or 
turf.  Therefore, the probability of 
occurrence is very low.   

Impacts due to construction 
disturbance would be less 
than significant. 

Island Green 
Dudleya 

CNPS 1B.2 species The specific location is not identified 
within the 0.20-mile buffer, but the 
facility is within the range identified.  
However, the site is either paved or 
turf.  Therefore, the probability of 
occurrence is very low. 

Impacts due to construction 
disturbance would be less 
than significant. 

Peregrine 
Falcon 

Federally Delisted 

State Fully Protected 
Species 

Peregrine falcon was observed over 
sea bluffs approximately 500 feet 
southwest of the project site during 
site visit.   

Impacts due to construction 
disturbance would be 
potentially significant. 

Burrowing Owl State Species of 
Special Concern 

There is a potential for occurrence of 
the species within ground squirrel 
burrows on site.   

Impacts due to construction 
disturbance would be 
potentially significant. 

Royal 
Palms 

Coastal Bluff 
Scrub Habitat 

 This area is mapped as coastal scrub 
habitat.  However, the construction 
footprint is developed or composed 
ruderal vegetation. 

Impacts due to construction 
disturbance would be 
potentially significant. 

Island Green 
Dudleya 

CNPS Listed species Specific range of this species occurs 
within 0.25-mile of the project site.  
The coastal bluff scrub community in 
the vicinity of the project footprint 
could support this species. 

Impacts due to construction 
disturbance would be 
potentially significant. 

Palos Verdes 
Blue Butterfly 

Federally Endangered 

State Endangered 

The specific location occurs within 
0.25-mile of the range of this species.  
However, the potential for host plants 
at this site very low. 

Impacts due to construction 
disturbance would be less 
than significant. 

California 
Coastal 
Gnatcatcher 

Federally Threatened The coastal bluff scrub habitat could 
support this species.   

Impacts due to construction 
disturbance would be  

potentially significant. 
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Biological Resources Project Discussion 

Onshore Tunnel and Offshore Tunnel Alignments.  The onshore tunnels would be constructed more 
than 70 feet bgs, sometimes as deep as 450 feet.  Biological resources would not be affected by the 
construction and operation of the onshore and offshore tunnels; therefore, they will not be addressed in 
the EIR/EIS at the project level.  Furthermore, offshore tunnel alignment impacts on marine biological 
resources are discussed in Section XI (Marine Environment). 

The general biological setting and presence of sensitive species for each project facility location is 
described in Impact BIO-1.  Because habitat and species are interconnected, the biological setting under 
BIO-1 provides a discussion of listed species in addition to the threshold-specific riparian plant 
community.  Subsequent thresholds refer back to the biological setting discussed in Impact BIO-1, if 
relevant or if it highlights additional information specific to the threshold.  This analysis includes 
short-term direct and indirect impacts, typically from construction, and long-term direct and indirect 
impacts, typically from operation.  Generally, construction impacts are discussed first for each project 
element and then operational impacts are discussed. 
 

BIO-1.  Overall Determination:  No Impact.  No riparian habitat or sensitive natural communities occur at any of the shaft site 
locations.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site  – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

Shaft Site – JWPCP East.  The proposed footprint for the JWPCP East shaft site occurs within an area 
that has been subject to regular and frequent disturbances.  Based on aerial imagery, the site was 
completely developed in 1999.  Between 1999 and 2002, structures on the site were demolished.  By 
2003, it appears that ruderal vegetation was beginning to colonize the site.  Currently, the site is generally 
vacant with some remediation equipment in the general proximity.  During the field visit, only early 
colonizing non-native grasses and other non-native annuals and forbs were observed on the project site.  
No riparian habitat or sensitive natural communities were observed on the site.  Therefore, no short-term 
or long-term direct or indirect impacts on riparian habitat or sensitive natural communities from the 
JWPCP East would occur, and this issue will not be addressed in the EIR/EIS at the project level. 

The ruderal vegetation and developed areas that currently exist on the project site are not expected to 
support any special-status biological resources.  The JWPCP East shaft site is located in the range of the 
Palos Verdes blue butterfly, although the site is not within the identified buffer area of recorded 
observations of this species.  Because the project site is dominated by ruderal vegetation and does not 
support coastal sage scrub vegetation community, the probability of the site supporting food plants for 
Palos Verdes blue butterflies is very low.  Therefore, short-term or long-term direct or indirect impacts on 
sensitive natural communities or special-status biological resources that support them would not occur 
and will not be addressed in the EIR/EIS at the project level.   
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Residential and commercial development occurs to the south and east, and ruderal and developed areas 
occur to the north and west of the JWPCP East shaft site.  Overall, no special-status biological resources 
are expected to occur adjacent to the JWPCP East shaft site footprint.  Therefore, no short-term indirect 
impacts are expected to occur and will not be addressed in the EIR/EIS at the project level.  Furthermore, 
because of the developed area surrounding the JWPCP East shaft site, no long-term indirect impacts on 
special-status biological resources from the JWPCP East shaft site would occur and will not be addressed 
in the EIR/EIS at the project level. 

Shaft Site – JWPCP West.  The proposed footprint for the JWPCP West shaft site occurs within an area 
that has been subject to regular and frequent disturbances.  Based on aerial imagery, the site was 
dominated by development in 2004.  Between 2004 and 2010, the amount of ruderal vegetation has 
increased but the site remains dominated by both developed and barren areas.  During the field visit, only 
early colonizing non-native grasses and other non-native annuals and forbs were observed on the project 
site.  There was also one row of eucalyptus trees in the center of the site and a row of ornamental 
landscaping along the eastern border.  No riparian habitat or sensitive natural communities were observed 
on the site.  Therefore, no short-term or long-term direct or indirect impacts on riparian habitat or 
sensitive natural communities at the JWPCP West shaft site would occur, and this issue will not be 
addressed in the EIR/EIS at the project level. 

The ruderal vegetation, ornamental landscaping, eucalyptus trees, and developed areas that currently exist 
on the project site are not expected to support any special-status biological resources.  Interstate 110 
occurs to the west, JWPCP to the north, ruderal areas to the south, and the Wilmington Athletic Complex 
to the east.  Overall, no special-status biological resources are expected to occur adjacent to the JWPCP 
West shaft site footprint.  The JWPCP West shaft site is located in the range of the Palos Verdes blue 
butterfly, although the site is not within the identified buffer area of recorded observations of this species.  
Because the project site is dominated by ruderal vegetation and does not support coastal sage shrub 
vegetation community, the probability of the site supporting food plants for Palos Verdes blue butterfly is 
very low.  Therefore, short-term direct impacts on special-status biological resources would not occur at 
the JWPCP West shaft site and will not be addressed in the EIR/EIS at the project level.  Furthermore, 
because of the developed area surrounding the shaft site, no long-term indirect impacts on special-status 
biological resources from operation at the JWPCP West shaft site have been identified, and this issue will 
not be addressed in the EIR/EIS at the project level. 

Shaft Site – TraPac.  The proposed footprint for the TraPac shaft site occurs within an area that is 
completely developed.  Therefore, no short-term or long-term direct or indirect impacts on riparian habitat 
or sensitive natural communities would occur at the TraPac shaft site, and this issue will not be addressed 
in the EIR/EIS at the project level. 

Because the area is fully developed, short-term and long-term direct and indirect impacts would not result 
on special-status biological resources at the TraPac shaft site, and this issue will not be addressed in the 
EIR/EIS at the project level.  Developed areas occur to the east, west, and south.  To the north exists 
Harry Bridges Boulevard with an active construction site farther north.  Overall, no special-status 
biological resources are expected to occur adjacent to the TraPac shaft site footprint.  Therefore, no 
short-term and long-term indirect impacts would occur and will not be addressed in the EIR/EIS at the 
project level.  

Shaft Site – LAXT.  The proposed footprint for the LAXT shaft site occurs within an area that is mostly 
developed.  The exception is an area with ruderal vegetation and ornamental landscaping that occurs 
along the western portion of the site.  There is a row of eucalyptus trees (20 to 30 feet in height).  There is 
also an area of open water, which appears to have been part of a water treatment process.  Areas adjacent 
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to the site are mostly developed, but with ruderal and ornamental landscaping to the south.  Species in this 
area include ice-plant (Carpobrotus chilensis), telegraph weed (Heterotheca grandiflora), and filaree 
(Erodium sp.).  Some landscape species that were also found include unknown ornamental pines (Pinus 
sp.), eucalyptus (Eucalyptus sp.), and blackwood acacia (Acacia melanoxylon).  A few scattered mulefat 
(Baccharis salicifolia) were also observed here.  A row of pine trees (20 to 30 feet in height) also occurs 
in the buffer to the south, along Terminal Way.  Other large trees (predominantly eucalyptus) occur along 
Ferry Street and Terminal Way.  No riparian or sensitive natural communities exist at the LAXT shaft site 
or surrounding it.  Therefore, no short-term or long-term direct or indirect impacts on riparian habitat or 
sensitive natural communities at the LAXT shaft site would occur, and this issue will not be addressed in 
the EIR/EIS at the project level. 

This site is within the mapped range of the federal- and state-listed endangered Palos Verdes blue 
butterfly, but outside of the 0.25-mile buffer from known occurrences.  Because this site is entirely 
developed, it supports no habitat for the Palos Verdes blue butterfly.  Therefore, the LAXT shaft site 
would not result in short-term and long-term direct or indirect impacts on special-status biological 
resources, and this issue will not be addressed in the EIR/EIS at the project level.   

The LAXT shaft site is within the 0.6-mile buffer of occurrences of coast woolly-heads, a CNPS 1B.2 
plant species.  However, since the shaft site is virtually all developed land and does not support a coastal 
strand plant community, short-term and long-term direct or indirect impacts would not occur on this 
species and will not be addressed in the EIR/EIS at the project level.   

Shaft Site – Southwest Marine.  The proposed footprint for the Southwest Marine shaft site occurs 
within an area that is completely developed with concrete, asphalt, and a building (a small storage shed).  
No riparian habitat or sensitive natural communities were observed on the site.  Therefore, no short-term 
or long-term direct or indirect impacts on riparian habitat or sensitive natural communities at the 
Southwest Marine shaft site would occur, and this issue will not be addressed in the EIR/EIS at the 
project level.   

Typical Port of Los Angeles development surrounds the shaft site.  Two piers with mechanical cranes 
occur just west of the site.  Terminal Island Federal Correctional facility is located south of, and adjacent 
to, the site.  This area was not accessible for a site visit, but is completely developed.  Across Seaside 
Avenue, to the east of the Southwest Marine shaft site, is a boulder breakwater.  The shaft site is located 
approximately 1.4 miles northwest of the documented least tern (special-status species) breeding colony.  
Within the Port of Los Angeles, developed areas can provide nesting opportunities for special-status 
species such as least tern.  However, the Southwest Marine shaft site, and the area surrounding it, is not 
known to provide this function.  Therefore, short-term direct impacts on special-status biological 
resources would not occur and will not be addressed in the EIR/EIS at the project level.  The open water 
habitat of the port may occasionally provide foraging opportunities for piscivorous birds.  During 
construction, birds may be less likely to forage for fish in the vicinity of the shaft site because of 
construction activities.  However, the affected area would be small and the overall availability of fish 
would not be affected.  Therefore, the project is not expected to result in any measurable negative impact 
on piscivorous birds.  Overall, direct and indirect short-term and long-term impacts on special-status 
biological resources would be less than significant and will not be addressed in the EIR/EIS at the project 
level. 

Approximately 8 to 10 brown pelicans (Pelecanus occidentalis californicus) were observed flying over 
the project area and/or perched on the breakwater during the field visit.  In addition, a nest occurs in a 
light stand at the far end of the breakwater, approximately 900 feet from the shaft site at the closest point.  
The nest does not appear to be active, and the species is unknown.  No access was available to this area.  
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The western portion of the breakwater occurs at the closest point approximately 400 feet from the shaft 
site.  Besides brown pelicans, the only other wildlife species detected were California sea lion (Zalophus 
californianus) (swimming between the piers west of the site) and unknown gulls (Larus sp.).  Gulls are 
commonly observed in close proximity to construction and other human activity and sea lions do not 
leave the water in the shaft site vicinity.  Therefore, short-term indirect impacts would not occur to these 
species and, therefore, will not be addressed in the EIR/EIS at the project level.   

Shaft Site – Angels Gate.  The proposed footprint for the Angels Gate shaft site occurs within a park.  
The majority of the shaft site is on an asphalt parking lot.  The rest of the site is dominated by grasses and 
other herbaceous species associated with the park.  The majority of the park is mowed.  No riparian or 
sensitive natural communities exist at Angels Gate shaft site or surrounding it.  Therefore, no short-term 
or long-term direct or indirect impacts on riparian habitat or sensitive natural communities at the Angels 
Gate shaft site would occur.  This issue will not be addressed in the EIR/EIS at the project level. 

The species found in the turf identified at the park include non-native grasses and ruderal species (i.e., 
black mustard [Brassica nigra], wild radish [Raphanus sativus], cheeseweed [Malva parviflora], London 
rocket [Sisymbrium irio], and ripgut brome [Bromus diandrus]).  A row of palms, both Mexican fan palm 
(Washingtonia robusta) and Canary Island date palm (Phoenix canariensis), occurs along Gaffey Street 
on the eastern edge of the site.  Ground squirrels and their burrows were found throughout the site and 
buffer area on the north side of Del Mar Street.  Although there are suitable burrows for burrowing owl, 
no burrowing owls were observed, nor was any sign of presence of burrowing owls observed.  Due to the 
presence of potentially suitable habitat and local records within one mile of the site at the White Point 
Nature Preserve (Larson 2007), significant impacts could occur on burrowing owls and this issue will be 
addressed in the EIR/EIS at the project level.  

The Angels Gate shaft site is located within the 0.20-mile buffers from known occurrences of two CNPS 
species, Lyon’s pentachaeta (CNPS 1B.1) and island green dudleya (CNPS 1B.2).  However, the 
probability of either of these species to occur in the low-mown grass and ruderal plant communities at this 
shaft site is low.  Therefore, impacts on either species would be less than significant and will not be 
addressed in the EIR/EIS at the project level. 

Due to the developed nature and lack of suitable habitat at the Angels Gate shaft site, there is a low 
potential for special-status biological resources to occur.  Therefore, direct construction and operational 
impacts on special-status biological resources are not expected (excluding the burrowing owl, which is 
discussed above).  Impacts on special-status biological resources would be less than significant and will 
not be addressed in the EIR/EIS at the project level.   

Point Fermin Park occurs adjacent and south of the Angels Gate shaft site, across Paseo Del Mar.  The 
park is completely landscaped with large trees (including fig [Ficus carica], pine [Pinus sp.], and 
eucalyptus [Eucalyptus sp.]).  Beyond the area lies a series of cliffs and the open ocean.  The cliffs 
support a known nesting location for American peregrine falcon (Falco peregrinus), which was also 
observed during the field visit.  A total of two peregrine falcons were observed, one foraging and flying 
from a point just south of the shaft site to a steep rock faced cliff near the park (Point Fermin).  From the 
northern extent of the cliffs and near where the falcons were observed, the shaft site is approximately 
200 feet to the east at the closest point.  

Overall, potential indirect construction impacts on special-status biological resources would be less than 
significant since the shaft site and adjacent land in Point Fermin Park is either paved or landscaped lawn 
that does not support significant biological resources.  However, there is the potential for indirect impacts 
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on nesting birds, in particular to the state fully protected American peregrine falcon, and this issue will be 
addressed in the EIR/EIS at the project level.  

No long-term operational indirect impacts on special-status biological resources from the Angels Gate 
shaft site would occur because the shaft would be converted into a belowground access structure that 
would be connected to the tunnel.  Therefore, this issue will not be addressed in the EIR/EIS at the project 
level.  

Shaft Site – Royal Palms.  The proposed footprint for the Royal Palms shaft site is dominated by 
non-native grasses and ruderal species, particularly cheeseweed.  The site also contains sporadic ice plant.  
No riparian or sensitive natural communities exist at the Royal Palms shaft site or surrounding it.  
Therefore, no short-term or long-term direct or indirect impacts on riparian habitat or sensitive natural 
communities at the Royal Palms shaft site would occur, and this issue will not be addressed in the 
EIR/EIS at the project level.  No special-status species occur on the site due to the lack of suitable habitat; 
therefore, no direct impacts on biological resources have been identified and this issue will not be 
addressed in the EIR/EIS at the project level. 

The surrounding area includes a rocky beach to the south and east.  The area to the north contains a steep 
slope, which is mostly bare, but does contain sporadic plants (predominantly non-native grasses and ice 
plant).  Some landscape species also occur on this slope, including Indian fig cactus (Opuntia 
ficus-indica), blackwood acacia, Mexican fan palm, and Canary Island date palm.  There is coastal scrub 
habitat found along the bluff east of the Royal Palms shaft site.  One federally listed threatened species, 
the coastal California gnatcatcher, may inhabit this type of habitat.  Therefore short-term and long-term 
indirect impacts on this species will be addressed in the EIR/EIS at the project level.  A small area to the 
west of the site and most of the area east of the site contains mostly non-native grasses and other ruderal 
species, as well as occasional California brittlebush (Encelia californica).  Numerous fan palms and 
Canary Islands date palms occur west of the site; these trees are cleanly trimmed.  The range of a CNPS 
1B.2 species, island green dudleya, is also found within 0.25 mile of the site and could be present in the 
coastal bluff scrub habitat adjacent to the project site to the east.  However, this plant would not be 
expected in the ruderal and developed area of the shaft site footprint.  The rest of the surrounding area is 
developed with residences and a parking lot.  Therefore, no short-term or long-term impacts on 
special-status plants would occur, and this issue will not be addressed in the EIR/EIS at the project level.  
A drainage pipe terminates on the top of the slope just southeast of the site.  The water flows a short 
distance to the parking lot, then into the rock and the ocean.  This drainage feature is located outside of 
the project footprint and would not be affected by construction at the shaft site.  

The range of the federally and state-listed endangered Palos Verdes blue butterfly is within 0.25 mile of 
the Royal Palms shaft site.  However, the species is currently only known to occupy two sites that are 
located on U.S. Naval property on the Palos Verdes peninsula (USFWS 2008).  In addition, the shaft site 
and surrounding area has developed and ruderal habitat and is not likely to support host plants for this 
species; therefore, short-term and long-term direct and indirect impacts would not occur and will not be 
addressed in the EIR/EIS at the project level.  

No potential long-term indirect impacts on special-status biological resources from the Royal Palms shaft 
site would occur because once operational, the shaft would be converted into a belowground access 
structure that would be connected to the tunnel.  Therefore, this issue will not be addressed in the EIR/EIS 
at the project level.  
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BIO-2.  Overall Determination: Potentially Significant Impact.  Construction at the Royal Palms shaft site could significantly 
impact federally listed threated species.  Therefore, construction impacts related to this specific project element will be addressed 
in the EIR/EIS at the project level.  Operational impacts at all project elements would not occur and will not be addressed in the 
EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site  – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

All Shaft Sites.  As discussed in BIO-1 (Project), the only federally listed species that could occur 
adjacent to a shaft site is the coastal California gnatcatcher at the Royal Palms shaft site.  Construction 
impacts could be potentially significant to this species and will be addressed in the EIR/EIS at the project 
level.  As discussed in BIO-1 (Project), no other shaft site has a federally listed species that could occur 
on site or adjacent to the site.  Therefore, construction and operational impacts would not occur at the 
other shaft sites and will not be addressed in the EIR/EIS at the project level. 
 

BIO-3.  Overall Determination: Less Than Significant Impact.  No impacts would occur on state-listed species.  Therefore, this 
threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site  – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

All Shaft Sites.  As discussed in BIO-1 (Project), no impacts on the Palos Verdes blue butterfly, a 
federally and state-listed endangered species, would occur at the JWPCP East, JWPCP West, or Royal 
Palms shaft sites.  No other state-listed threatened or endangered species have been identified as 
potentially occurring at the shaft sites.  Therefore, construction and operational impacts would not occur, 
and this issue will not be addressed in the EIR/EIS at the project level.  
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BIO-4.  Overall Determination: Less Than Significant Impact.  The shaft sites are not located in areas designated critical 
habitat.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site  – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

All Shaft Sites.  See analysis under BIO-1 (Project).  All of the shaft sites are primarily developed with 
minimal sparse ruderal or non-native vegetation.  None of the shaft sites or adjacent lands are designated 
critical habitat for any threatened or endangered species (USFWS 2011b).  Therefore, impacts would not 
occur during construction and operation, and this issue will not be addressed in the EIR/EIS at the project 
level. 
 

BIO-5.  Overall Determination: Potentially Significant Impact.  Construction at the Angels Gate shaft site could significantly 
impact state species of special concern.  Therefore, construction impacts related to the Angels Gate shaft site will be addressed in 
the EIR/EIS at the project level.  Operational impacts on all project elements would not occur and will not be addressed in the 
EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site  – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

All Shaft Sites.  See analysis under BIO-1 (Project).  The Angels Gate shaft site is the only shaft site with 
the potential to impact the burrowing owl (state species of concern) during construction.  Therefore, these 
species will be addressed in the EIR/EIS at the project level.  No other shaft sites have state species of 
special concern; therefore, construction and operational impacts would not occur and will not be 
addressed in the EIR/EIS at the project level.  
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BIO-6.  Overall Determination: Less Than Significant Impact.  Construction and operational impacts on sensitive plant species 
would be less than significant.  Therefore, this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

All Shaft Sites.  See analysis under BIO-1 (Project).  Construction and operational impacts on coast 
woolly-heads at the LAXT shaft site; south coast saltscale, Davidson’s saltscale, or estuary seablite at the 
Southwest Marine shaft site; Lyon’s pentachaeta at the Angels Gate shaft site; or island green dudleya at 
the Angels Gate or Royal Palms shaft sites would not occur.  Therefore, this issue will not be addressed in 
the EIR/EIS at the project level. 
 

BIO-7.  Overall Determination: Less Than Significant Impact.  The shaft sites are not located within or near an HCP or NCCP 
and no impacts could occur.  Therefore, this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site  – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfall 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

All Shaft Sites.  See analysis in BIO-7 (Program).  There are limited HCPs/NCCPs in the Los Angeles 
region and the shaft sites are not located in any of the HCPs/NCCPs.  Impacts would not occur and this 
issue will not be addressed in the EIR/EIS at the project level.  
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BIO-8.  Overall Determination: No Impact.  Construction and operation at the shaft sites would not impact wetlands, waters of 
the U.S., or aquatic habitat.  Therefore, this threshold will not be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site  – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

Shaft Sites – JWPCP East, JWPCP West, TraPac, LAXT, Southwest Marine, and Angels Gate.  See 
analysis in BIO-1 (Project).  There are no wetlands or waters of the U.S. that currently exist on the 
JWPCP East, JWPCP West, TraPac, Southwest Marine, LAXT, or Angels Gate shaft sites.  Furthermore, 
construction and operation at the shaft sites do not have the potential to impact aquatic habitat because all 
construction would be contained within shaft site boundaries.  

Shaft Site – Royal Palms.  There is one drainage feature potentially under the jurisdiction of the 
U.S. Army Corps of Engineers (Corps) and the CDFG at the eastern boundary of the Royal Palms shaft 
site.  However, this feature is outside the project footprint and would be unaffected by construction at the 
shaft site.  Therefore, construction and operational impacts would not occur and will not be addressed in 
the EIR/EIS at the project level. 
 

BIO-9.  Overall Determination: Less Than Significant Impact.  Construction and operational impacts on the movement of 
freshwater non-native fish species and terrestrial wildlife species would be less than significant.  Therefore, this threshold will not 
be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site  – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

Shaft Sites – JWPCP East, JWPCP West, TraPac, LAXT, and Southwest Marine.  Construction at 
these sites would be contained within each shaft site and would have no effect on surface waters.  
Therefore, there would be no impact on the movement of fish or other aquatic life.  Likewise, these sites 
do not provide wildlife migration corridors, and shaft construction would have no impact on movement of 
terrestrial wildlife species.  Therefore, construction and operation impacts would not occur and this issue 
will not be addressed in the EIR/EIS at the project level. 
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Shaft Sites – Royal Palms and Angels Gate.  The Royal Palms and Angels Gate shaft site locations are 
adjacent to shoreline that is within the Los Angeles County General Plan land use designation of SEA.  
While areas adjacent to the shoreline can function as important wildlife corridors or provide habitat 
linkage, these sites are previously developed sites.  As a result, the potential for construction at these two 
shaft sites to directly or indirectly interfere with the movement of terrestrial wildlife species through 
impacts on or reduction in quality of a documented wildlife corridor or habitat linkage would be less than 
significant.  Therefore, this issue will not be addressed in the EIR/EIS at the project level. 
 

BIO-10.  Overall Determination: Potentially Significant Impact.  Impacts on noise and disturbance as a result of construction at 
the JWPCP East, JWPCP West, LAXT, Angels Gate, and Royal Palms shaft sites could conflict with the California Fish and Game 
Code and the federal Migratory Bird Treaty Act.  Therefore, construction impacts related to these specific project elements would 
be potentially significant and this threshold will be addressed in the EIR/EIS at the project level.  Operational impacts would not 
occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Biological Resources (Terrestrial) evaluates biological impacts resulting from land-based activities or occurring on land-based 
biological resources.  The construction and operation on the riser and diffuser area and rehabilitation of the existing ocean outfalls 
would be performed in the ocean.  Impacts on marine biological resources associated with these project elements are discussed in 
Section XI (Marine Environment). 

Shaft Sites – JWPCP East, JWPCP West, LAXT, Angels Gate, and Royal Palms.  Birds nesting in 
ornamental landscaping and ruderal vegetation on and around these shaft sites could be affected by 
construction noise, light, dust, and activity.  Construction impacts would be potentially significant and 
will be addressed in the EIR/EIS at the project level.  Once the shaft sites are operational, they would not 
disturb nesting birds because they would be self-contained and primarily located underground.  Therefore, 
operational impacts would not occur and will not be addressed in the EIR/EIS at the project level.
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Cultural Resources Checklist 

  Program Project 

V. CULTURAL RESOURCES 
(TERRESTRIAL AND MARINE).  
Would the program/project: 

Potentially 
Significant Impact 

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact 

Less Than 
Significant 

Impact No Impact 

CUL-
1. 

Cause a substantial adverse change in 
the significance of a historical resource 
as defined in CEQA Guidelines Section 
15064.5 or result in an adverse effect on 
a historic property pursuant to 36 CFR 
Section 800.5? 

      

CUL-
2. 

Cause a substantial adverse change in 
the significance of an archaeological 
resource pursuant to CEQA Guidelines 
Section 15064.5 or result in an adverse 
effect on a historic property that is an 
archaeological site pursuant to 36 CFR 
Section 800.5? 

      

CUL-
3. 

Result in disturbance or destruction of a 
unique paleontological resource or site 
or unique geologic feature? 

      

CUL-
4. 

Result in disturbance of any human 
remains, including those interred 
outside of formal cemeteries? 
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  Program Project 

CUL-
5. 

Result in direct or indirect damage or 
removal of a significant submerged 
marine cultural resource or result in 
alteration or cause change to stable 
environmental conditions for a 
significant submerged cultural 
resource(s)? 
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Cultural Resources Program Discussion 
 

CUL-1.  Overall Determination: Potentially Significant Impact.  Construction of several program elements could cause a 
substantial adverse change in the significance of a historical resource as defined in CEQA Guidelines Section 15064.5.  Therefore, 
construction impacts related to these specific program elements would be potentially significant and will be addressed in the 
EIR/EIS at the program level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Approximately 33 miles of the conveyance system would be improved within the 
JOS.  The conveyance system is located within existing public rights-of-way of streets in the JOS service 
area; therefore, construction would occur within these rights-of-way.  Construction would be temporary in 
duration.  However, because the location of the construction on the conveyance system is unknown as is 
whether existing historical resource are located within the vicinity of construction, impacts would be 
potentially significant and will be addressed in the EIR/EIS at the program level.  Subsequent site-specific 
CEQA documents may be needed for the conveyance system improvements once the location of the 
improvements is known.  During operation, the conveyance system would be underground and would 
convey, via gravity, wastewater from points of origin (e.g., businesses and homes) to the WRPs.  
Therefore, operational impacts on historic resources would not occur and will not be addressed in the 
EIR/EIS at the program level. 

WRPs.  Historical structures or potentially historical structures need to be present, or near to, program 
facilities in order for a potential impact to occur.  Plant expansion and process optimization at the 
SJCWRP, and process optimization at the POWRP, LCWRP, and LBWRP may have the potential to 
impact historical resources.  It is currently unknown whether designated historical resources or potentially 
historical resources exist within proximity to these WRPs.  Therefore, construction activities at the WRPs 
have the potential to impact unknown historical resources in the area.  Process optimization at each of the 
WRPs would operate underground and would not have the ability to impact historical structures.  The 
expansion of SJCWRP would be located within the existing footprint of the WRP and would be 
compatible with it during operation.  Therefore, operational impacts would be less than significant and 
will not be addressed in the EIR/EIS at the program level. 

WRP effluent management at each of the WRPs includes the continued discharge of tertiary treated 
effluent into existing water bodies and the continued beneficial reuse of the treated effluent (e.g., using 
recycled water for landscaping).  The actual discharge or beneficial reuse of treated effluent does not have 
the potential to impact historical resources because there is no physical action that could change or alter a 
historical resource.  Therefore, operation of the WRP effluent management element would not result in 
impacts and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  An increase of solids processing and biosolids management would take place within the 
existing JWPCP.  There are some structures that are over 50 years of age at the JWPCP, but they have 
been altered substantially over time to maintain their function and purpose at the JWPCP.  Construction 
of solids processing facilities would take place within the JWPCP and, therefore, it would potentially alter 
some of the existing JWPCP structures.  Thus, construction impacts would be potentially significant and 
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will be addressed in the EIR/EIS at the program level.  Once the solids processing digesters are 
operational, they would be self-contained and would not have the ability to affect historic structures; 
therefore, impacts would not occur and will not be addressed in the EIR/EIS at the program level.  Any 
increase in biosolids production at the JWPCP would not have the potential to affect historical resources 
because no construction would take place under biosolids production and the operation would simply 
involve an increase in truck trips, which has no ability to affect historical resources.  The biosolids would 
be beneficially applied in various locations throughout the state of California.  This would not adversely 
affect existing historical resources because the land application would simply require application on 
existing agricultural land, and the use would occur within an established building or area that uses 
biosolids.  Therefore, the operation of biosolids management would not result in impacts on historical 
resources and will not be addressed in the EIR/EIS at the program level. 
 

CUL-2.  Overall Determination: Potentially Significant Impact.  Construction of several program elements could cause a 
substantial adverse change in the significance of an archaeological resource pursuant to CEQA Guidelines Section 15064.5.  
Therefore, construction impacts related to these specific program elements would be potentially significant, and will be addressed 
in the EIR/EIS at the program level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the program 
level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See CUL-1 (Program) for details.  Construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the program level.  Operational impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

WRPs.  Known and unknown archeological resources are typically found and altered during ground-
disturbing construction activities that occur within 15 to 20 feet of ground surface.  Ground-disturbing 
activities would occur at the POWRP, LCWRP, and LBWRP during process optimization and at the 
SJCWRP during process optimization and plant expansion.  Therefore, construction activities at the 
WRPs may result in an impact on unknown archeological resources and will be addressed in the EIR/EIS 
at the program level.  Operations would not involve ground disturbance and would consist of in place 
structures; therefore, operations would not affect archeological resources.  Operational impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

Construction would not occur under WRP effluent management.  The continued discharge of treated 
effluent from the WRPs into existing receiving waters and continued beneficial reuse would not affect 
archeological resources because these activities do not involve ground disturbance, and the act of 
discharging water would not affect archaeological resources.  Therefore, operation of WRP effluent 
management would not result in a significant impact on archaeological resources and will not be 
addressed in the EIR/EIS at the program level. 

JWPCP.  The construction of six anaerobic digesters at the JWPCP would result in ground disturbance.  
The digesters are usually placed two to three stories bgs and excavation would be required.  Therefore, 
construction activities at the JWPCP may result in an impact on unknown archeological resources and 
will be addressed in the EIR/EIS at the program level.  Operations would not involve ground disturbance 
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and thus would not affect archeological resources.  Therefore, operational impacts would not occur and 
will not be addressed in the EIR/EIS at the program level. 

Any increase in biosolids production at the JWPCP would not involve ground disturbance and thus, 
would not have the potential to impact archeological resources.  The biosolids would be beneficially 
applied in various locations throughout the state of California.  The actual land use application or 
beneficial use would occur on existing agricultural land or in existing reuse buildings or areas.  The actual 
application or beneficial use of biosolids would not adversely affect known or unknown archeological 
resource because ground disturbance would not occur and this issue will not be addressed in the EIR/EIS 
at the program level. 
 

CUL-3.  Overall Determination: Potentially Significant Impact.  Plant expansion and process optimization at SJCWRP; process 
optimization at the POWRP, LCWRP, and LBWRP; and construction of solids processing digesters at JWPCP could result in 
disturbance or destruction of a unique paleontological resource or site or unique geologic feature.  Therefore, construction impacts 
related to these specific program elements would be potentially significant and will be addressed in the EIR/EIS at the program 
level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

See CUL-2 (Program) regarding construction and operational impacts on archeological resources, which 
would also apply to paleontological resources.  Construction impacts identified in CUL-2 (Program) 
would be potentially significant for paleontological resources and will be addressed in the EIR/EIS at the 
program level.  Operations would not involve ground disturbance and, thus, would not affect 
paleontological resources.  Operational impacts would not occur and will not be addressed in the EIR/EIS 
at the program level.  
 

CUL-4.  Overall Determination: Potentially Significant Impact.  Construction of all program elements could result in the 
disturbance of human remains.  Therefore, construction impacts related to these specific program elements would be potentially 
significant and will be addressed in the EIR/EIS at the program level.  Operational impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See CUL-1 (Program) for details.  Construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the program level.  Operational impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

WRPs.  Human remains generally are only found and disturbed during ground-disturbing activities of 
construction.  There are no formal cemeteries located near any of the WRPs, except the POWRP (ESRI 
2009a).  Spada Cemetery is located approximately 0.5 mile west of the POWRP.  It is highly unlikely 
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there would be any human remains interred outside formal cemeteries and located on site at any of the 
WRPs.  The WRPs are located on developed industrial lands, which have been regularly disturbed over 
time during facility construction, upgrades, and modifications.  Previous land disturbance at these 
facilities would have uncovered any unknown human remains interred outside formal cemeteries.  
Furthermore, WRP effluent management would not involve ground-disturbing activities and, therefore, 
would have no potential to disturb unknown human remains interred outside cemeteries.  However, it is 
unknown if Native American remains may be interred somewhere within the general vicinity of the 
construction of the WRP program elements.  Therefore, construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the program level. 

Once plant expansion and process optimization at SJCWRP and process optimization at POWRP, 
LCWRP, and LBWRP are operational, human remains would not be disturbed.  Therefore, operational 
impacts would not occur and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  The JWPCP is also located on developed industrial land, which has been regularly disturbed 
over time during facility construction, upgrades, and modifications.  Previous land disturbance at these 
facilities would have uncovered any unknown human remains interred outside formal cemeteries.  
However, it is unknown if Native American remains may be interred somewhere within the general 
vicinity of the construction of the solids processing facilities.  Therefore, construction impacts associated 
with solids processing would be potentially significant and will be addressed in the EIR/EIS at the 
program level.  Once the solids processing digesters are operational, human remains would not be 
disturbed.  Therefore, operational impacts would not occur and will not be addressed in the EIR/EIS at the 
program level.    

Operation of biosolids management would not involve ground-disturbing activities and, therefore, would 
have no potential to disturb unknown human remains, including Native American remains, interred 
outside cemeteries.   
 

CUL-5.  Overall Determination: Not Applicable.  There would be no construction or operation in the marine environment for the 
program elements.  Therefore, construction and operation of the program elements would not result in direct or indirect damage or 
removal of a significant submerged marine cultural resource or result in alteration or cause change to stable environmental 
conditions for a significant submerged cultural resource(s).  Construction and operational impacts are not applicable, and this 
threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements N/A  N/A  

SJCWRP – Plant Expansion N/A  N/A  

WRP – Process Optimization N/A  N/A  

WRP – Effluent Management N/A N/A  

JWPCP – Solids Processing N/A  N/A  

JWPCP – Biosolids Management N/A N/A  
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Cultural Resources Project Discussion 
 

CUL-1.  Overall Determination: Potentially Significant Impact.  Construction of several project elements could substantially 
adversely impact historical resources.  Therefore, construction impacts related to these specific project elements would be 
potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See CUL-5. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See CUL-5. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 

Tunnel Alignments – Onshore and Offshore.  The onshore and offshore tunnels would be constructed 
at depths between 70 and 450 feet bgs or below the seafloor.  At these depths, historical resources are not 
likely present.  Therefore, construction and operational impacts would not occur and will not be addressed 
in the EIR/EIS at the project level. 

All Shaft Sites.  All of the shaft sites, with the exception of Angels Gate and Royal Palms, are located 
primarily on disturbed vacant or industrial land.  However, there could be unknown historical resources 
located at or within the vicinity of the JWPCP East, JWPCP West, TraPac, LAXT, or Southwest Marine 
shaft sites.  The Angels Gate and Royal Palms shaft sites have the potential for historical resources to be 
located on site or nearby.  Therefore, construction at any shaft site has the potential to cause a substantial 
adverse change in the significance of a historical resource as defined in CEQA Guidelines Section 
15064.5.  Construction impacts would be potentially significant and will be addressed in the EIR/EIS at 
the project level. 

Under operating conditions, all shaft sites would consist of a belowground access structure and potentially 
ancillary aboveground facilities with low profiles.  Therefore, operational impacts on a historical resource 
would not occur and will not be addressed in the EIR/EIS at the project level. 

Riser/Diffuser Area – San Pedro Shelf and Palos Verdes Shelf.  See CUL-5 (Project) for a discussion 
of impacts on cultural resources in the marine environment. 

Riser/Diffuser Area – Existing Ocean Outfalls.  The existing ocean outfalls are more than 50 years of 
age; therefore, they could be a significant historical architectural resource and will be addressed in the 
EIR/EIS at the project level.  See CUL-5 (Project) for a discussion of impacts on cultural resources in the 
marine environment. 
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CUL-2.  Overall Determination: Potentially Significant Impact.  Construction of several project elements could disturb or 
destroy archaeological resources.  Therefore, construction impacts related to these specific project elements would be potentially 
significant for these specific project elements and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See CUL-5. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See CUL-5. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See CUL-5. 

Tunnel Alignments – Onshore and Offshore.  The onshore and offshore tunnels would be constructed 
at depths between 70 and 450 feet bgs or below the seafloor.  Typically, prehistoric and historic 
archaeological resources are found buried within 10 to 15 feet bgs.  Although, on rare occasions, 
archaeological resources have been found at greater depths (20 to 30 feet).  These resources are found at 
shallow depths because it typically takes many years for sediment to accumulate and cover resources that 
have been left behind.  Therefore, construction and operational impacts associated with the onshore and 
offshore tunnels have a low potential to affect prehistoric and historic archaeological resources and, 
therefore, would be less than significant and will not be addressed in the EIR/EIS at the project level.  

All Shaft Sites.  Known and unknown archeological resources are typically found and altered during 
ground-disturbing construction activities conducted at depths of 10 to 15 feet as discussed under the 
tunnel alignments.  The project elements include the construction of large shafts in multiple locations at 
depths greater than 15 feet bgs.  Therefore, construction of the project elements could cause a substantial 
adverse change in the significance of an archaeological resource pursuant to CEQA Guidelines Section 
15064.5 at ground disturbing activities conducted at shallower depths.  Construction impacts would be 
potentially significant and will be addressed in the EIR/EIS at the project level.  

See CUL-1 (Project) for operational impacts.  Operational impacts would not occur on archeological 
resources and will not be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  See CUL-5 (Project) for a discussion of impacts on cultural resources in the 
marine environment. 
 

CUL-3.  Overall Determination: Potentially Significant Impact.  Construction of several project elements could disturb or 
destroy unique paleontological resources.  Therefore, construction impacts related to these specific project elements would be 
potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See CUL-5. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See CUL-5. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See CUL-5. 
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Tunnel Alignments – Onshore and Offshore.  The onshore and offshore tunnels would be constructed 
at depths between 30 and 450 feet bgs or below the seafloor and would extend through geologic materials 
that could contain paleontological resources.  Therefore, construction impacts of the onshore and offshore 
tunnels would be potentially significant for paleontological resources and will be addressed in the 
EIR/EIS at the project level.  

Once operational, the onshore and offshore tunnels would simply convey secondary treated effluent to the 
ocean.  The tunnels would remain in the subsurface and would be self-contained.  Operations would not 
result in the disturbance or destruction of a unique paleontological resource or site.  Therefore, operation 
of the onshore tunnels would have no impact and will not be addressed in the EIR/EIS at the project level. 

All Shaft Sites.  Known and unknown unique paleontological resources are typically found and altered 
during ground-disturbing construction activities, similar to archeological resources.  However, these 
resources can be located much deeper than 15 feet bgs because of how the geologic processes that 
preserve paleontological resources throughout millions of years occur.  Sediment and other geology is 
deposited in an area and modified through either sedimentation or deposition.  This modification can 
result in the burying of geology and the preservation of fossils deep below the ground surface.  Therefore, 
the discussion of impacts on archeological resources in CUL-2 (Project) would also apply to 
paleontological resources.  The construction at any shaft site could result in disturbance or destruction of 
a unique paleontological resource or site or unique geologic feature.  Therefore, construction impacts 
would be potentially significant and will be addressed in the EIR/EIS at the project level. 

See CUL-2 (Project) for a discussion of operational impacts on archeological resources as they would be 
similar to paleontological resources.  Operation at any shaft site would not result in impacts on 
paleontological resources and will not be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  See CUL-5 (Project) for a discussion of impacts on cultural resources in the 
marine environment. 
 

CUL-4.  Overall Determination: Potentially Significant Impact.  Construction of all shaft sites could result in disturbance of 
human remains, including those interred outside of formal cemeteries.  Therefore, construction impacts related to these specific 
project elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts 
would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See CUL-5. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See CUL-5. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See CUL-5. 

Tunnel Alignments – Onshore and Offshore.  The onshore and offshore tunnels would be constructed 
at depths between 70 and 450 feet bgs or below the seafloor.  Human remains would not be located at 
those depths.  Therefore, construction and operational impacts of the onshore and offshore tunnels would 
not occur and will not be addressed in the EIR/EIS at the project level.  

All Shaft Sites.  Construction at any shaft site has the potential to result in disturbance of human remains, 
including those interred outside of formal cemeteries, if present at the shaft site locations.  Construction 
impacts would be potentially significant and will be addressed in the EIR/EIS at the project level.  See 
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CUL-1 (Project) for operational impacts.  Operational impacts would not occur to unknown human 
remains and will not be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  See CUL-5 (Project) for a discussion of impacts on cultural resources in the 
marine environment. 
 

CUL-5.  Overall Determination: Potentially Significant Impact.  Construction at all the riser and diffuser areas could directly or 
indirectly damage or remove a submerged marine cultural resource or alter or cause change to stable environmental conditions of 
a significant submerged marine cultural resource.  Therefore, construction impacts related to these specific project elements would 
be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not 
be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

Tunnel Alignments – Onshore and Offshore.  Construction and operation of the onshore tunnel and 
offshore tunnels would not occur within the marine environment.  Therefore, this threshold is not 
applicable and will not be addressed in the EIR/EIS at the project level for these project elements.  

All Shaft Sites.  Construction and operation at the shaft sites would not occur within the marine 
environment.  Therefore, this threshold is not applicable and will not be addressed in the EIR/EIS at the 
project level for these project elements.  

Riser/Diffuser Area – San Pedro Shelf and Palos Verdes Shelf.  The new riser and diffuser would be 
located on the PV Shelf or SP Shelf in the Pacific Ocean.  Since it is currently unknown whether there are 
submerged prehistoric or historical cultural resources located on the PV Shelf or SP Shelf riser and 
diffuser areas, the construction of the riser and diffuser could have a significant impact on submerged 
marine resources.  Therefore, construction impacts would be potentially significant and will be addressed 
in the EIR/EIS at the project level. 

Once operational, the riser and diffuser would discharge treated effluent through the diffuser into the 
Pacific Ocean.  The operation may have the potential to indirectly damage any unknown significant 
submerged marine cultural resources.  Therefore, operational impacts would be potentially significant and 
will be addressed in the EIR/EIS at the project level. 

Riser/Diffuser Area – Existing Ocean Outfalls.  There is a potential for submerged cultural resources to 
be located within proximity to the existing ocean outfalls.  This is because plotted 
obstructions/shipwrecks are located within the vicinity of the existing ocean outfalls, the existing ocean 
outfalls are near shore, and the existing ocean outfalls are within proximity to land forms and areas of 
high marine activity (Point Fermin, the Ports of Los Angeles and Long Beach).  Therefore, construction 
and operation at the existing ocean outfalls has the potential to impact submerged cultural resource and 
will be addressed in the EIR/EIS at the project level.  
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Geology and Soils/Mineral Resources Checklist 

  Program Project 

VI. GEOLOGY AND 
SOILS/MINERAL RESOURCES.  
Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

GEO-
1. 

Expose people, structures, or property 
to major geologic hazards such as 
landslides, mudslides, or ground 
failure? 

      

GEO-
2. 

Expose people or structures to a 
substantially adverse effect, including 
the risk of loss, injury, or death 
involving rupture of a known 
earthquake fault? 

      

GOE-
3. 

Expose people or structures to a 
potential substantially adverse effect, 
including the risk of loss, injury, or 
death involving strong seismic ground 
shaking? 

      

GEO-
4. 

Expose people or structures to a 
potential substantially adverse effect 
including the risk of loss, injury, or 
death involving substrate consisting of 
material that is subject to liquefaction 
or other secondary seismic hazards in 
the event of ground shaking? 
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  Program Project 

VI. GEOLOGY AND 
SOILS/MINERAL RESOURCES.  
Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

GEO-
5. 

Substantially accelerate natural 
processes of wind and water erosion 
and sedimentation, resulting in 
sediment runoff or deposition, which 
would not be contained or controlled 
on site? 

      

GEO-
6. 

Result in unstable earth conditions or 
changes in geologic substructure? 

      

GEO-
7. 

Be located in soil characterized by 
shrink-swell potential that might result 
in deformation of foundations or 
damage to structures? 

      

GEO-
8. 

Destroy, permanently cover, or 
materially and adversely modify one or 
more distinct and prominent geologic 
or topographic features.  Such features 
may include, but are not limited to, 
hilltops, ridges, hillslopes, canyons, 
ravines, rock outcrops, water bodies, 
streambeds, and wetlands? 

      

GEO-
9. 

Result in the loss of availability of a 
known mineral resource that would be 
of value to the region and the residents 
of the state? 
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  Program Project 

VI. GEOLOGY AND 
SOILS/MINERAL RESOURCES.  
Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

GEO-
10. 

Result in the loss of availability of a 
locally important mineral resource 
recovery site delineated on a local 
general plan, specific plan, or other 
land use plan? 
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Geology and Soils/Mineral Resources Program Discussion 
 

GEO-1.  Overall Determination: Potentially Significant Impact.  Impacts associated with landslides, mudslides, and ground 
failure during construction and operation of POWRP process optimization would be potentially significant and will be addressed in 
the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Landslides and mudslides typically occur in areas with unstable slopes.  Although 
it is unknown exactly where the conveyance system would be improved, the conveyance system is 
generally located within existing public rights-of-way of streets in the JOS service area.  Therefore, 
construction would occur within these rights-of-way.  Trenching and digging would be required to 
improve the conveyance system.  Public streets are generally flat with little to no relief that could cause 
landslides or mudslides during construction.  Furthermore, roads and the public rights-of-way are 
typically graded and built with materials to specifically prevent ground failure in order to maintain the 
road.  Finally, all construction for improvements to the conveyance system would be built according to 
engineering standards and the California Building Code, and consequently, the potential for ground 
failure would not increase.  Therefore, construction of the conveyance system would not experience or 
result in landslides, mudslides, or ground failure.  Construction impacts would not occur and will not be 
addressed in the EIR/EIS at the program level.  

Under operation, the conveyance system would be underground and would convey, via gravity, 
wastewater from points of origin (i.e., businesses and homes) to the WRPs.  Therefore, landslides, 
mudslides, or ground failure would not occur during the operation of the conveyance improvements and 
will not be addressed in the EIR/EIS at the program level. 

WRPs.  Landslides and mudslides typically occur in areas with unstable slopes.  The SJCWRP, LCWRP, 
and LBWRP are located in areas that are not susceptible to landslides, mudslides, or ground failure 
(California Department of Conservation 1999a, 1999b, 1999c ).  The construction activities associated 
with process optimization tanks and plant expansion would not increase the potential risk from ground 
failure.  Furthermore, construction of the plant expansion at the SJCWRP and the underground tanks for 
process optimization at the SJCWRP, LCWRP, and LBWRP would be built according to engineering 
standards and the California Building Code; consequently, the potential for ground failure would not 
increase.  There would be no additional employees at these WRPs, and the operation of the plant 
expansion and process optimization would not include additional habitable buildings.  Therefore, the 
construction and operation at the SJCWRP, LCWRP, and LBWRP would not result in or increase 
exposure to landslides, mudslides, and ground failure.  Construction and operational impacts would not 
occur at the SJCWRP, LCWRP, and LBWRP and will not be addressed in the EIR/EIS at the program 
level. 

The POWRP is located in a landslide zone and could be susceptible to landslides and mudslides because 
Elephant Hill is located to the south/southwest of the WRP (California Department of Conservation 
1999d).  During construction of the process optimization facilities at the POWRP, construction workers 
could be exposed to landslides or mudslides in this area.  Once operational, there would be no additional 
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employees at the POWRP and the operation of process optimization would not include additional 
habitable buildings.  Also, the location of the POWRP facility was selected to reduce ground failure 
potential, and what is being proposed does not increase the potential risk from ground failure.  Any 
underground tanks for process optimization would be built according to engineering standards and the 
California Building Code; consequently, the potential for ground failure would not increase.  However, 
because the POWRP is located in an area identified as having the potential for landslides, construction 
and operational impacts would be potentially significant and will be addressed in the EIR/EIS at the 
program level. 

WRP effluent management at each of the WRPs includes the continued discharge of tertiary treated 
effluent into existing receiving waters and the continued beneficial reuse of the treated effluent 
(e.g., using recycled water for landscaping).  The discharge would occur at existing discharge points 
along receiving waters.  The actual discharge or beneficial reuse of treated effluent does not have the 
potential to cause or be exposed to landslides, mudslides, or ground failure.  Operational impacts would 
not occur and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  The JWPCP is located on flat, fully-developed land with no relief to support either a landslide 
or a mudslide.  Construction activities associated with the solids processing digesters would not increase 
the potential risk from ground failure.  Furthermore, construction of the solids processing digesters would 
be built according to engineering standards and the California Building Code; consequently, the potential 
for ground failure would not increase.  The number of employees would not increase at the JWPCP, and 
construction and operation of the solids processing digesters would not include additional habitable 
buildings.  Therefore, construction and operation at the JWPCP would not result in or increase exposure 
to landslides, mudslides, or ground failure.  Construction and operational impacts would not occur and 
will not be addressed in the EIR/EIS at the program level. 

Biosolids management would not result in construction; therefore, it does not have the potential to cause 
or increase exposure to landslides, mudslides, or ground failure.  The increase in biosolids at the JWPCP 
would require an increased number of trucks to transport the biosolids to beneficial use locations 
throughout the state of California.  Land application of biosolids would simply require application on 
existing agricultural land and beneficial use would occur within an established building or area that uses 
biosolids.  Therefore, the operation of biosolids management would not result in or increase exposure to 
landslides, mudslides, or ground failure.  Operational impacts would not occur and will not be addressed 
in the EIR/EIS at the program level. 
 

GEO-2.  Overall Determination: Potentially Significant Impact.  Although none of the program elements are located in an 
Alquist-Priolo fault zone characterized by surface rupture that might be related to a fault, several program elements would likely be 
susceptible to seismic activity.  Therefore, construction and operational impacts related to these specific program elements would 
be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X X 

SJCWRP – Plant Expansion X X 

WRP – Process Optimization X X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X X 

JWPCP – Biosolids Management N/A X 

Conveyance System.  Although it is unknown exactly where the conveyance system would be improved, 
the conveyance system is generally located within existing public rights-of-way of streets in the JOS 
service area.  Therefore, construction would occur within these rights-of-way.  While it is unlikely the 
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conveyance system would cross a designated Alquist-Priolo fault (see the WRPs determination discussion 
for more on Alquist-Priolo), Southern California is a seismically active area.  Therefore, construction and 
operation of the conveyance improvements would be potentially significant and will be addressed in the 
EIR/EIS at the program level. 

WRPs.  Surface rupture is generally limited to land immediately adjacent to an active fault.  The 
Alquist-Priolo Special Studies Zone Act (1978) requires that special geologic studies be conducted to 
locate and assess the activity level of any fault within a potential development site.  The Alquist-Priolo 
faults are identified by the state of California.  None of the WRPs are located within immediate proximity 
to an Alquist-Priolo fault (California Department of Conservation 1986a, 1991, 2012); therefore, they 
would not be impacted by an Alquist-Priolo fault or a surface fault rupture.   

However, the program elements are located in southern California, which is an area known for active fault 
lines and numerous earthquakes.  The WRPs are located within the general vicinity of many faults 
including the Workman, Los Alamitos, San Jose, Whittier, Raymond Hill, Newport-Inglewood, Cabrillo, 
and Palos Verdes Faults.  Faults such as these are typical of southern California, and it is reasonable to 
expect a strong seismic event within the life of the program.  Furthermore, the 1997 Uniform Building 
Code locates the entire Los Angeles area within Seismic Risk Zone 4.  Areas within Zone 4 are expected 
to experience maximum magnitudes and damage in the event of an earthquake.  For additional 
information regarding the program’s exposure to seismic activity see GEO-3 (Program).  The construction 
and operation of plant expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, 
LCWRP, and LBWRP could be susceptible to seismic activity.  Therefore, construction and operational 
impacts would be potentially significant and will be addressed in the EIR/EIS at the program level. 

WRP effluent management at each of the WRPs includes the continued discharge of tertiary treated 
effluent into existing receiving waters and the continued beneficial reuse of the treated effluent 
(e.g., using recycled water for landscaping).  The discharge would occur at existing discharge points 
along receiving waters.  Because the WRPs are not located along or across an Alquist-Priolo fault, the 
actual discharge or beneficial reuse of treated effluent would not be impacted by an area characterized by 
surface rupture.  Therefore, operational impacts associated with WRP effluent management would not 
occur and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  The JWPCP is not located within immediate proximity to an Alquist-Priolo fault (California 
Department of Conservation 1986b); therefore, it would not be impacted by an Alquist-Priolo fault or a 
surface fault rupture.  For additional information regarding the JWPCP’s exposure to seismic activity see 
GEO-3 (Program).  The construction and operation of the solids processing digesters and the operation of 
biosolids management could be susceptible to seismic activity.  Therefore, construction and operational 
impacts would be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

GEO-3.  Overall Determination: Potentially Significant Impact.  All of the program elements (except WRP effluent 
management) could expose people or structures to strong seismic ground shaking.  Therefore, construction and operational 
impacts related to these specific program elements would be potentially significant and will be addressed in the EIR/EIS at the 
program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X X 

SJCWRP – Plant Expansion X X 

WRP – Process Optimization X X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X X 

JWPCP – Biosolids Management N/A X 
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Conveyance System.  The conveyance system would be built in compliance with the most up-to-date 
building codes required by the state of California and the California Building Code, which would 
minimize potential impacts to the greatest degree feasible.  However, because the conveyance system is 
located in southern California, which is a seismically active area, construction and operation of the 
conveyance improvements would result in potentially significant impacts and will be addressed in the 
EIR/EIS at the program level. 

WRPs.  It is reasonable to expect a strong seismic event within the life of the plant expansion at the 
SJCWRP and the process optimization facilities at the SJCWRP, POWRP, LCWRP, and LBWRP 
because they are located in southern California, an area known for frequent seismic activity.  None of the 
structures constructed or operated would be habitable and process optimization or plant expansion would 
not result in a substantial increase of employees at any of the WRPs.  Plant expansion and process 
optimization facilities would be built in compliance with the most up-to-date building codes required by 
the state of California and the California Building Code, which would minimize potential impacts to the 
greatest degree feasible.  Nevertheless, the WRPs are located in southern California, which is a 
seismically active area.  Therefore, construction and operation of plant expansion at the SJCWRP and 
process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP could expose people or structures 
to a potential substantially adverse effect, including the risk of loss, injury, or death involving strong 
seismic ground shaking.  Construction and operational impacts would be potentially significant, and this 
issue will be addressed in the EIR/EIS at the program level.  

The operation of WRP effluent management would include a change in the volume of treated effluent 
discharged from the WRPs.  The volume of treated effluent would continue to be discharged from the 
same discharge points and locations along the receiving waters.  WRP effluent management is not 
susceptible to groundshaking and, therefore, will not be addressed in the EIR/EIS at the program level. 

JWPCP.  See the conveyance system and WRPs discussion for details.  Construction and operation of the 
solids processing digesters and operations of the biosolids management could expose people or structures 
to a significant adverse effect involving strong seismic ground shaking.  Construction and operational 
impacts would be potentially significant, and this issue will be addressed in the EIR/EIS at the program 
level. 
 

GEO-4.  Overall Determination: Potentially Significant Impact.  Several program elements would likely be susceptible to 
substantially adverse effects involving substrate subject to liquefaction.  Therefore, construction and operational impacts related to 
these specific program elements would be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X X 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization X X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Liquefaction in soils and sediments occurs when granular material is subjected to 
large, rapidly applied loads (e.g., earthquake shaking), causing the soil to behave like a liquid.  
Earthquake-induced liquefaction most often occurs in areas underlain by unconsolidated, saturated 
sediments.  Much of southern California covers a large expanse of unconsolidated alluvial sediment.  
Therefore, construction and operation of the conveyance improvements could expose structures to 
significant adverse effects involving substrate that is subject to liquefaction.  Construction and operational 
impacts would be potentially significant and will be addressed in the EIR/EIS at the program level. 
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WRPs.  The soils at the SJCWRP are a combination of alluvial sediments and thin clay, and the onsite 
materials are stiff and dense (Fugro 2011).  This soil has a low potential for liquefaction; therefore, 
construction and operation of plant expansion and process optimization at the SJCWRP would not expose 
people or structures to a potential substantially adverse effect from liquefaction.  Construction and 
operational impacts at the SJCWRP would be less than significant and will not be addressed in the 
EIR/EIS at the program level. 

The POWRP, LCWRP, and LBWRP may have soils with liquefaction potential, and construction and 
operation of process optimization at these sites could expose people or structures to a significant adverse 
effect, including the risk of loss, injury, or death involving substrate consisting of material that is subject 
to liquefaction or other secondary seismic hazards in the event of ground shaking.  Therefore, 
construction and operational impacts would be potentially significant and will be addressed in the 
EIR/EIS at the program level. 

WRP effluent management at each of the WRPs includes the continued discharge of tertiary treated 
effluent into existing receiving waters and the continued beneficial reuse of the treated effluent (e.g., 
using recycled water for landscaping).  The discharge would occur at fully lined, existing discharge points 
along receiving waters (i.e., San Gabriel River), with the exception of the POWRP, WNWRP, and 
SJCWRP, which would discharge some effluent into unlined channels.  The discharge of treated effluent 
would not be subject to liquefaction or other secondary seismic hazards.  Impacts associated with WRP 
effluent management would not occur and will not be addressed in the EIR/EIS at the program level.  

JWPCP.  The soils at the JWPCP are a combination of alluvial sediments and thin clay, and the onsite 
materials are stiff and dense (Fugro 2011).  This soil has a low potential for liquefaction; therefore, 
construction of solids processing facilities and operation of solids processing facilities and biosolids 
management at the JWPCP would not expose people or structures to a potential significant adverse effect 
from liquefaction.  Construction and operational impacts would be less than significant and will not be 
addressed in the EIR/EIS at the program level. 
 

GEO-5.  Overall Determination: Potentially Significant Impact.  Construction of several program elements could result in 
substantial wind or water erosion.  Therefore, construction impacts related to these specific program elements would be potentially 
significant and will be addressed in the EIR/EIS at the program level.  Operational impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Areas particularly vulnerable to wind and water erosion generally have large 
amounts of exposed soils, highly erodible soils, and steep slopes.  Generally, land in the JOS service area 
that is serviced by the conveyance system is highly developed and is not susceptible to erosion.  However, 
construction of the conveyance system would involve trenching, cut, and fill.  During construction, 
earth-moving operation could increase short-term erosion.  The storage and movement of soil greatly 
affects the amount of erosion that occurs.  If soil is improperly stored or transported, wind and water can 
erode soil.  Therefore, construction impacts would be potentially significant and will be addressed in the 
EIR/EIS at the program level.  
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Under operating conditions, the conveyance system piping would be buried in the public rights-of-way of 
streets.  Therefore, the operation of the conveyance improvements would not substantially accelerate the 
processes of wind or water erosion and sedimentation.  Operational impacts would not occur and will not 
be addressed in the EIR/EIS at the program level. 

WRPs.  Areas particularly vulnerable to wind and water erosion generally have large amounts of exposed 
soils, highly erodible soils, and steep slopes.  Generally, land in the JOS service area and around the 
WRPs is highly developed and is not susceptible to erosion.  Areas that are the most susceptible to 
erosion include steep unvegetated slopes with erodible soils.  At the LCWRP, soils are sandy loam, silty 
loam, clay, and clay loam within the first 60 inches.  These soils generally have a low erosion potential.  
The SJCWRP is located in sandy loam, which has a low erosion potential within the first 60 inches.  The 
erodibility potential of soils at the POWRP and LBWRP is currently unknown.  During construction, 
earth-moving operation could increase short-term erosion at the sites.  The storage and movement of soil 
greatly affects the amount of erosion that occurs.  If soil is improperly stored or transported, wind and 
water can erode soil.  Therefore, construction impacts would be potentially significant for plant expansion 
at the SJCWRP and for process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP and will 
be addressed in the EIR/EIS at the program level. 

Once the expansion of the SJCWRP has concluded and process optimization facilities are operating, there 
would be no potential for wind and water erosion.  The process optimization tanks would be located 
below ground surface, and the surface would be returned to existing conditions at each WRP (see BIO-1 
(Program) for a general description of existing conditions).  The SJCWRP expansion would be contained 
within concrete structures that would not cause wind or water erosion. 

Currently, discharges of treated effluent from the SJCWRP, POWRP, and WNWRP occur from existing 
discharge points to unlined portions of various receiving waters (San Jose Creek, the San Gabriel River, 
and the Rio Hondo).  These discharges do not cause erosion problems within the receiving waters.  WRP 
effluent management would result in some changes to the discharge volume at various existing discharge 
points into unlined receiving waters from the SJCWRP, POWRP, and WNWRP.  Although there would 
be a change in volume over time, the change would not occur rapidly enough or in great enough volumes 
in the unlined portions of receiving waters to create erosion.  The change would not occur rapidly because 
it is based on scheduled procedures within each of the WRPs that are implemented during the operation of 
the WRPs and at peak and low flow periods through the WRP treatment processes.  Changes in discharge 
volumes from the LCWRP and LBWRP would not result in erosion impacts because the receiving waters 
from these WRPs are concrete-lined.  Therefore, impacts associated with WRP effluent management 
would be less than significant and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  The geological setting at the JWPCP consists of a wide variety of soils including sandy loam, 
gravelly loam, clay, clay loam, and sand (located very deep).  These soils have a low to high erodibility 
potential.  Construction of the solids processing digesters would involve cut and fill.  During construction 
of new facilities, earth-moving operations could increase short-term erosion at the sites.  The storage and 
movement of soil greatly affects the amount of erosion that occurs.  If soil is improperly stored or 
transported, wind and water can erode soil.  Therefore, construction impacts for solids processing would 
be potentially significant, and this issue will be addressed in the EIR/EIS at the program level.  Once the 
solids processing digesters are operating, there would be no potential for wind or water erosion to occur.  
The area around the digesters would be completely impervious and covered with concrete or asphalt.  All 
stormwater and wash water would be collected by the storm drain system and would not be diverted to 
pervious surfaces where they could result in water erosion.  Therefore, operational impacts of solids 
processing would be less than significant and will not be addressed in the EIR/EIS at the program level. 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-72 

November 2012 
 

 

Operation of biosolids management at the JWPCP would continue as it currently does in the existing 
buildings.  The increase in truck trips to/from the JWPCP would not result in wind and water erosion.  
Biosolids management would increase composting, land application, and activities at landfills within the 
JOS service area and areas outside the JOS service area.  The land application and beneficial use locations 
are generally located in areas dominated by agriculture or in light industrial/commercial areas.  The actual 
land use application or beneficial use would occur on existing agricultural land or in existing buildings.  
The Sanitation Districts would only use sites that are properly permitted and for which all site-specific 
impacts, including the potential for wind and water erosion, have been mitigated thoroughly through 
either preparation of site-specific environmental documents or compliance with other federal, state, and 
local regulations.  Therefore, operation of biosolids management at the JWPCP and at beneficial use 
locations would not have an impact on wind or water erosion.  Impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 
 

GEO-6.  Overall Determination: Less Than Significant Impact.  Construction and operation of the program elements would not 
result in unstable earth conditions or changes to geologic substructure.  Therefore, construction and operational impacts would be 
less than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction of the improvements to the conveyance system would require 
trenching and excavation to reach and improve approximately 33 miles of non-contiguous conveyance 
system infrastructure.  All construction would generally occur within the public rights-of-way of existing 
streets.  The Sanitation Districts currently maintain and improve the conveyance system throughout the 
JOS service area using standard practices and procedures.  The Sanitation Districts would implement 
required construction safety standards, including construction setbacks and shoring to ensure stable earth 
conditions during construction of the conveyance improvements.  Therefore, construction of the 
conveyance system would not result in unstable earth conditions or changes in geologic substructure.  
Construction impacts would be less than significant and will not be addressed in the EIR/EIS at the 
program level.  Operation of the improvements to the conveyance system would be completely 
underground and within a self-contained system, as under current operations.  Therefore, operation of the 
conveyance improvements would not result in unstable earth conditions or changes in geologic 
substructure.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the 
program level. 

WRPs.  Construction of plant expansion at the SJCWRP and process optimization at the SJCWRP, 
POWRP, LBWRP, and LCWRP would be within the existing footprints of the WRPs.  The WRPs are 
fully developed with existing infrastructure.  Construction would involve soil excavation at all WRPs, 
which could result in the creation of temporary slopes and pits at the excavation sites.  As they currently 
do for all construction activities within the JOS service area, the Sanitation Districts would implement 
required construction safety standards, including construction setbacks and shoring to ensure stable earth 
conditions during construction.  Construction of the plant expansion and the process optimization 
facilities would not result in unstable earth conditions or a change in geology substructure with the 
application of the current construction practices of the Sanitation Districts.  Therefore, construction 
impacts would be less than significant and will not be addressed in the EIR/EIS at the program level.  For 
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a discussion of landslide and mudslide impacts associated with construction and operation of POWRP 
process optimization, refer to GEO-1 (Program).  

Operation of the plant expansion at the SJCWRP would occur within enclosed, self-contained structures, 
piping, and ancillary equipment.  Process optimization would consist of underground storage tanks for 
wastewater, piping, and ancillary equipment that would be self-contained and would provide for 
additional efficiency in the wastewater treatment process.  Therefore, operational impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

Operation of WRP effluent management would consist of an increase or decrease in the volume of tertiary 
treated effluent discharged from each of the WRPs using existing designated discharge points.  Discharge 
would not occur at new areas.  A change in volume of discharge would not result in unstable earth 
conditions or changes to geologic substructure.  Operational impacts would not occur and will not be 
addressed in the EIR/EIS at the program level.  

JWPCP.  Construction of solids processing digesters would occur within the existing footprint at the 
JWPCP.  The JWPCP is fully developed with existing infrastructure.  Construction of the solids 
processing digesters would involve cut and fill.  This construction could result in the creation of 
temporary slopes and pits at the excavation sites.  As they currently do for all construction activities 
within the JOS service area, the Sanitation Districts would implement required construction safety 
standards, including construction setbacks and shoring to ensure stable earth conditions during 
construction.  Construction would not result in unstable earth conditions or a change in geology 
substructure with the application of the Sanitation Districts current construction practices.  Therefore, 
construction impacts of the solids processing digesters would be less than significant and will not be 
addressed in the EIR/EIS at the program level.  Once the digesters are built, they would be stationary, 
self-contained structures.  Therefore, under operating conditions, impacts would not occur and will not be 
addressed in the EIR/EIS at the program level.   

An increase in the biosolids processed at the JWPCP would require an increase in truck trips to transport 
the biosolids from the JWPCP to beneficial use and disposal locations.  The increase in truck trips would 
not result in unstable earth conditions or changes in geologic substructure.  Land application of biosolids 
and beneficial use would occur on existing agricultural lands and within existing beneficial use buildings.  
Therefore, these activities would not result in unstable earth conditions or changes in the geologic 
substructure.  Construction and operational impacts associated with biosolids management would not 
occur and will not be addressed in the EIR/EIS at the program level. 
 

GEO-7.  Overall Determination: Potentially Significant Impact.  Construction impacts would not occur and will not be 
addressed in the EIR/EIS at the program level.  Operation of several of the program elements could be located in soil 
characterized by shrink-swell potential (i.e., expansive soil) that might result in damage to foundations or structures.  Therefore, 
operational impacts related to these program elements would be potentially significant and will be addressed in the EIR/EIS at the 
program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – X 

SJCWRP – Plant Expansion – X 

WRP – Process Optimization – X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – X 

JWPCP – Biosolids Management N/A – 
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Conveyance System.  Shrink-swell potential (also known as expansive soils) is the quality of soil that 
determines its volume change when it experiences a change in moisture content.  Shrink-swell in soils is 
measured by the volume change resulting from the shrinking soil when it dries and by the expanding soil 
as it takes up moisture.  The volume change behavior of soils is influenced by the amount of moisture 
change, the amount of clay in the soil, and the type of mineral in the clay.  In general, the soil with the 
highest clay content shrinks and swells the most.  In the JOS service area, three soils are considered 
highly expansive (Cropley, Ramona-Placentia, and Diablo-Altamont).   

Improvements to the conveyance system would be constructed using trenching within public 
rights-of-way in existing streets.  The actual construction of the improvements could result in the 
discovery of soils with shrink-swell potential, but the construction would not result in the damage to 
structures (i.e., infrastructure that would be replaced or added).  However, should shrink-swell soils be 
discovered, the operation of the improvements to the conveyance system could result in damage to the 
infrastructure.  The Sanitation Districts have standard construction practices and design procedures to 
reduce damage to their facilities; however, it is unknown where exactly the shrink-swell soils may occur.  
Therefore, while construction impacts would not occur, operational impacts would be potentially 
significant and will be addressed in the EIR/EIS at the program level.  

WRPs.  See shrink-swell discussion above under Conveyance System.  The LCWRP has soils with a 
moderate shrink-swell potential (Jones & Stokes 1994).  The shrink-swell potential of the soils located at 
the SJCWRP, POWRP, and LBWRP is currently unknown.  All of these facilities have highly disturbed 
natural soil settings that now primarily consist of artificial fill.  Therefore, construction impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

See shrink-swell discussion above under Conveyance System as it applies to the construction and 
operation of the expansion of SJCWRP and process optimization at the SJCWRP, POWRP, LBWRP, and 
LCWRP.  Operational impacts would be potentially significant and will be addressed in the EIR/EIS at 
the program level.  

Operation of WRP effluent management would consist of an increase or decrease in the volume of tertiary 
treated effluent discharged from each of the WRPs using existing designated discharge points.  A change 
in volume of discharge would not result in damage to structures due to shrink or swell of underlying soil.  
Operational impacts would not occur and will not be addressed in the EIR/EIS at the program level.  

JWPCP.  See shrink-swell discussion under Conveyance System as it applies to the JWPCP.  The 
JWPCP has soils with relatively high expansion soil potential (Fugro 2011).  Therefore, while 
construction impacts would not occur, operational impacts associated with solids processing would be 
potentially significant and will be addressed in the EIR/EIS at the program level. 

An increase in the biosolids processed at the JWPCP would require an increase in truck trips to transport 
the biosolids from the JWPCP to beneficial use and disposal locations.  The increase in truck trips would 
not result in damage to structures due to soil shrink-swell potential.  Land application of biosolids and 
beneficial use would occur on existing agricultural lands and within existing beneficial use buildings.  
Therefore, these activities would not result in damage to structures associated with shrink-swell potential.  
Construction and operational impacts associated with biosolids management would not occur and will not 
be addressed in the EIR/EIS at the program level. 
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GEO-8.  Overall Determination: No Impact.  There are no prominent geologic or topographic features within or near any of the 
program elements.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the program 
level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction of the conveyance improvements would generally take place in 
existing urban areas and within the existing rights-of-way of public streets.  There are typically no distinct 
or prominent geologic features within the public rights-of-way of streets.  Once operational, the 
conveyance system would be located underground.  Therefore, construction and operation of the 
conveyance improvements would not destroy, permanently cover, or materially destroy a distinct and 
prominent geologic or topographic feature.  Construction and operational impacts would not occur and 
will not be addressed in the EIR/EIS at the program level. 

WRPs.  The program elements would be constructed and operated within currently developed WRPs.  
Distinct and prominent geological or topographic features do not exist within any of the WRP footprints.  
Because these elements would be located within existing wastewater treatment infrastructure, they would 
not destroy, permanently cover, or materially and adversely modify one or more distinct and prominent 
geologic or topographic feature.  Construction and operational impacts would not occur on unique 
geologic or topographic features as a result of plant expansion at the SJCWRP or process optimization at 
the SJCWRP, POWRP, LCWRP, or LBWRP and will not be addressed in the EIR/EIS at the program 
level. 

WRP effluent management may result in an increase or decrease in volume of treated effluent from the 
WRPs.  However, the discharge would occur at existing discharge points and the increase or decrease 
would generally not alter the existing channels (see discussion above regarding erosion and Hydrology, 
Water Quality (Freshwater), and Public Health [Section IX] for additional information regarding 
discharges and impacts associated with volume changes).  Therefore, operation of WRP effluent 
management would not destroy, permanently cover, or materially destroy a distinct and prominent 
geologic or topographic feature and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  The expansion of solids processing and the increase in biosolids management would occur 
within the existing footprint of the JWPCP and beneficial use locations.  There are no unique geological 
or topographical features within the JWPCP or adjacent to the JWPCP.  Since solids processing and 
biosolids management would be located within existing JWPCP and existing beneficial use locations, 
these program elements would not destroy, permanently cover, or materially and adversely modify one or 
more distinct and prominent geologic or topographic features.  Therefore, there would be no impact 
associated with the construction and operation of the solids processing digesters and the operation of 
biosolids management.  This issue will not be addressed in the EIR/EIS at the program level. 
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GEO-9.  Overall Determination: No Impact.  Construction and operation of all program elements would not result in the loss of 
availability of a known mineral resource of value to the region or state.  Therefore, no impacts would occur, and this threshold will 
not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Although it is unknown exactly where the conveyance system would be improved, 
the conveyance system is generally located within existing public rights-of-way of streets in the JOS 
service area.  Therefore, construction would occur within these rights-of-way.  Trenching and digging 
would be required to improve the conveyance system.  Public streets are generally not designated as areas 
of mineral resources with significance to the state.  Furthermore, the streets within the JOS service area 
are typically located in urban areas.  Should any minerals be discovered within the public right-of-way 
during construction, the conveyance improvements would not preclude the extraction of the minerals.  
Therefore, construction and operational impacts of the conveyance system would not result in the loss of 
availability of a known mineral resource and will not be addressed in the EIR/EIS at the program level. 

WRPs.  Construction of the plant expansion at SJCWRP and process optimization at the SJCWRP, 
POWRP, LCWRP, and LBWRP would not result in the loss of availability of a locally important mineral 
resource recovery site delineated on a local general plan, specific plan, or other land use plan.  The WRPs 
are located in areas mapped by the State of California Department of Conservation Division of Mines and 
Geology as Mineral Resource Zones (MRZ) -1 and MRZ-3 (1994).  MRZ-1 consists of areas of no 
mineral resource significance, and MRZ-3 consists of areas of undetermined mineral resource 
significance.  Furthermore, the naturally occurring soils at the existing facilities have been extensively 
altered over time with excavation and the introduction of artificial fill.  Therefore, construction and 
operational impacts on mineral resources of value to the region and residents of the state would not occur 
and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  The JWPCP is located north and outside of the designated boundaries of the Wilmington Oil 
Field and, therefore, construction activities associated with solids processing would not have an impact on 
the oil field (Hesson and Olilang 1990).  The construction and operation of the solids processing digesters 
would occur on existing developed land within the footprint of the existing facility.  Therefore, 
construction and operation would not have an impact on important mineral resources.  Construction and 
operational impacts associated with the solids processing digesters would not occur and will not be 
addressed in the EIR/EIS at the program level.  

Refer to GEO-5 for a discussion of biosolids operation at the JWPCP and beneficial use locations.  
Operation of biosolids management would not have an impact on important mineral resources and will 
not be addressed in the EIR/EIS at the program level. 
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GEO-10.  Overall Determination: No Impact.  Construction and operation of all program elements would not result in the loss of 
availability of a locally important mineral resource recovery site.  Therefore, no impacts would occur, and this threshold will not be 
addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  See GEO-9 (Program).  Construction and operation of the program elements 
would not result in the loss of availability of a locally important mineral resource as they would generally 
occur in existing public rights-of-way or on existing developed land within the footprint of existing 
facilities.  The existing developed land has been extensively altered over the years and, therefore, there 
are no locally important mineral resources located at the facilities.  Construction and operational impacts 
would not occur and will not be addressed in the EIR/EIS at the program level. 

Geology and Soils/Mineral Resources Project Discussion 
 

GEO-1.  Overall Determination: Potentially Significant Impact.  Construction and operation of all project elements could 
expose people, structures, or property to major geologic hazards such as landslides, mudslides, or ground failure.  Therefore, 
construction and operational impacts related to all project elements would be potentially significant and will be addressed in the 
EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

Tunnel Alignments – Onshore and Offshore.  Construction of onshore and offshore tunnels would 
include crossing fault lines.  Therefore, construction of the onshore and offshore tunnels would have the 
potential to expose people to ground failure.  Under operating conditions, the onshore and offshore 
tunnels could also be exposed to ground failure.  Therefore, construction and operation of the onshore and 
offshore tunnels could expose people or structures to ground failure and impacts would be potentially 
significant.  Construction and operational impacts will be addressed in the EIR/EIS at the project level.  

Shaft Sites.  The Royal Palms shaft site is located at the base of a coastal bluff.  None of the shaft site 
locations are within designated landslide areas; however, they could be exposed to ground failure during 
construction and operation (California Department of Conservation 1999e, 1999f).  Therefore, 
construction and operational impacts associated with any shaft site would be potentially significant and 
will be addressed in the EIR/EIS at the project level. 
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Riser/Diffuser Areas.  Construction and operational impacts associated with the SP Shelf and PV Shelf 
riser and diffuser and rehabilitation of the existing ocean outfalls would be potentially significant and will 
be addressed in the EIR/EIS at the project level. 
 

GEO-2.  Overall Determination: Potentially Significant Impact.  Construction and operation of all project elements could be 
located in an earthquake fault zone, a known active fault zone, or an area characterized by surface rupture.  Therefore, 
construction and operational impacts related to all project elements would be potentially significant and will be address in the 
EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Project Elements.  There are many faults within proximity of the project elements.  The Palos Verdes 
Fault and Cabrillo Fault are located in proximity to project shaft sites.  Furthermore, some of the onshore 
and offshore tunnels would cross both the Palos Verdes Fault and the Cabrillo Fault at certain points.  
Construction and operational impacts associated with all project elements would be potentially significant 
and will be addressed in the EIR/EIS at the project level. 
 

GEO-3.  Overall Determination: Potentially Significant Impact.  Construction and operation of all project elements could 
expose people or structures to a potential substantially adverse effect, including the risk of loss, injury, or death involving strong 
seismic ground shaking.  Therefore, construction and operational impacts related to all project elements would be potentially 
significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Project Elements.  See Geo-2 (Project).  It is reasonable to expect a strong ground motion seismic 
event within the life of the project because it is located in southern California, which is an area known for 
seismic activity.  Construction and operational impacts associated with all project elements would be 
potentially significant and will be addressed in the EIR/EIS at the project level. 
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GEO-4.  Overall Determination: Potentially Significant Impact.  Construction and operation of all the project elements could 
expose people or structures to substrate consisting of materials that are subject to liquefaction or other secondary seismic hazards 
in the event of ground shaking.  Therefore, construction and operational impacts related to all project elements would be potentially 
significant and will be address in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Project Elements.  Several of the project shaft sites (specifically Southwest Marine, LAXT, and 
TraPac) are within liquefaction zones (City of Los Angeles Navigate LA 2009).  The JWPCP East and 
JWPCP West shaft sites are not located in a liquefaction zone, but are located next to one (City of Los 
Angeles Navigate LA 2009).  The tunnel alignments may also extend through liquefaction zones.  
Therefore, construction and operational impacts of all project elements would be potentially significant 
and will be addressed in the EIR/EIS at the project level. 
 

GEO-5.  Overall Determination: Potentially Significant Impact.  Construction of several project elements could substantially 
accelerate natural processes of wind and water erosion and sedimentation, resulting in sediment runoff or deposition, which would 
not be contained or controlled on site.  Therefore, construction impacts related to these specific project elements would be 
potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not be 
addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Onshore and Offshore.  Construction and operation of the tunnels would occur in 
the subsurface and thus would not expose soils to wind or water erosion.  Construction and operational 
impacts would not occur and will not be addressed in the EIR/EIS at the project level.    

All Shaft Sites.  Construction at the shafts would involve the removal of large amounts of soil to excavate 
the shaft sites.  During construction at any shaft site, earth-moving operations could increase short-term 
wind and water erosion at the sites.  The storage and movement of soil greatly affects the amount of 
erosion that occurs.  If soil is improperly stored or transported, wind and water can erode soil.  See 
HYD-1, HYD-5, and HYD-7 (Program and Project) for more information on the stormwater pollution 
prevention plan (SWPPP), which controls water erosion.  However, construction impacts would be 
considered potentially significant and will be addressed in the EIR/EIS at the project level. 

Once operational, the shaft sites would consist of a belowground access structure and potentially limited 
aboveground facilities, such as pumps and pipes.  The shaft sites would essentially be returned to their 
existing conditions.  Most of the shaft site locations are fully developed with asphalt or pavement or have 
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disturbed soil conditions with ruderal characteristics.  Therefore, operation at any shaft site would not 
result in the substantial acceleration of wind and water erosion.  Operational impacts would be less than 
significant and will not be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  The construction and operation of the riser and diffuser on the SP Shelf or the 
PV Shelf and rehabilitation of the existing ocean outfalls would be located under or on the ocean floor.  
Because of their location in the ocean, construction and operation of these project elements would not 
substantially accelerate the process of wind and water erosion.  Therefore, no impacts would occur under 
the construction and operation of the riser and diffuser or the rehabilitation of the existing ocean outfalls 
and will not be addressed in the EIR/EIS at the project level.  For a discussion of marine sediment 
characteristics and impacts on marine sediment, refer to MAR-2 (Project). 
 

GEO-6.  Overall Determination: Potentially Significant Impact.  Construction and operation of all project elements could result 
in unstable earth conditions or changes in geologic substructure.  Therefore, construction and operational impacts related to all 
project elements would be potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Project Elements.  Construction and operation of the project elements includes extensive subsurface 
construction.  Therefore, construction and operational impacts of all project elements could result in 
unstable earth conditions or changes to the geologic substructure.  Impacts would be potentially 
significant and will be addressed in the EIR/EIS at the project level. 
 

GEO-7.  Overall Determination: Potentially Significant Impact.  Construction and operation of several project elements have 
the potential to be located in soil characterized by shrink-swell potential that might result in damage to structures.  Therefore, 
construction and operational impacts related to all project elements would be potentially significant and will be addressed in the 
EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

Tunnel Alignments – Onshore and Offshore.  Shrink-swell is that quality of the soil that determines its 
volume change with change in moisture content.  Shrink-swell in soils is measured by the volume change 
resulting from the shrinking soil when it dries and by the expanding soil as it takes up moisture (Jones & 
Stokes 1994).  The volume change behavior of soils is influenced by the amount of moisture change, the 
amount of clay in the soil, and the type of mineral (e.g., montmorillinite) in the clay.  In general, the soil 
with the highest clay content shrinks and swells the most, although the type of clay is an important 
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contributing factor (Jones & Stokes 1994).  Damage to buildings, such as cracking of foundations, could 
result from differential movements and several alternating periods of shrink and swell.  Regionally, three 
soil associations (Cropley, Ramona-Placentia, and Diablo-Altamont) have soils that are considered highly 
expansive.   

The onshore and offshore tunnels would generally extend through the following geologic formations:  

 Pleistocene (Lakewood Formation, San Pedro Sand, and Timms Point Silt) sediment deposits of 
unconsolidated sand and silt  (Parsons 2011) 

 Miocene (Monterey Formation) marine sedimentary rock deposits of mudstone, shale, and 
fine-grained rock extensively folded and faulted with the offshore Palos Verdes Anticlinorium 
(Parsons 2011) 

 Miocene (Monterey Formation) marine sedimentary rock deposits of mudstone, shale, and 
fine-grained rock (Parsons 2011) 

These formations are generally not known for their high clay content.  Therefore, the probability for 
shrink-swell potential is considered low.  Furthermore, the onshore and offshore tunnels would be 
designed to withstand movement of soil and the subsurface.  Therefore, construction and operational 
impacts associated with the onshore and offshore tunnels would be less than significant and will not be 
addressed in the EIR/EIS at the project level. 

All Shaft Sites, All Riser/Diffuser Areas.  Soil characteristics at the shaft sites and offshore riser and 
diffuser could shrink and swell.  Therefore, construction and operational impacts would be potentially 
significant and will be addressed in the EIR/EIS at the project level.  
 

GEO-8.  Overall Determination: Potentially Significant Impact.  Construction at the Angels Gate and Royal Palms shaft sites 
and at the riser and diffuser areas could modify one or more distinct and prominent geologic or topographic feature.  Therefore, 
construction impacts related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS 
at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf X – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 

Tunnel Alignments – Onshore and Offshore.  There are no hilltops, ridges, canyons, rock outcrops, 
streambeds, or wetlands located in the subsurface.  Therefore, construction and operation of the onshore 
and offshore tunnels could not have an impact on any distinct or prominent geologic or topographic 
features.  This issue will not be addressed in the EIR/EIS at the project level. 

Shaft Sites – JWPCP East, JWPCP West, TraPac, LAXT, and Southwest Marine.  There are no 
distinct or prominent geologic or topographic features located at the JWPCP East, JWPCP West, TraPac, 
LAXT, and Southwest Marine shaft sites.  These sites are located within urban areas on existing 
developed locations.  Therefore, construction and operation at these shaft sites would result in no impacts 
and will not be addressed in the EIR/EIS at the project level.   
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Shaft Sites – Angels Gate and Royal Palms; All Riser/Diffuser Areas.  The Angels Gate shaft location 
would be constructed on an area with steep hillsides along coastal bluffs.  The Royal Palms shaft site 
would also be constructed in a coastal bluff area.  The riser and diffuser areas would be constructed in 
areas of the PV Shelf and SP Shelf that are previously undisturbed.  Therefore, construction impacts on 
these project elements would be potentially significant and will be addressed in the EIR/EIS at the project 
level.  Once operational, the shaft would consist of a belowground access structure and the riser and 
diffuser would be located underground or below the ocean floor and would transport treated effluent from 
the JWPCP for discharge to the Pacific Ocean.  Therefore, operation of these project elements would not 
destroy or materially and adversely modify an existing geologic or topographic feature.  Operational 
impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

GEO-9.  Overall Determination: No Impact.  Construction and operation of all project elements would not result in the loss of 
availability of a known mineral resource that would be of value to the region and residents of the state.  Therefore, no impacts 
would occur and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Onshore; All Shaft Sites.  The Wilmington Oil Field is the largest oil field in 
California (Crowder and Olson 1978).  It is located about 20 miles south of downtown Los Angeles and 
encompasses all of the Long Beach Harbor and most of the Los Angeles Harbor (Crowder and Olson 
1978).  The oil field is located in some middle Miocene and early Pliocene sediments (Parsons 2011).  
The oil field has eight separate producing zones with a range of depths.  Generally, the oil-producing 
zones are found well below 1,000 feet bgs, at depths between 2,500 and 4,000 feet bgs (Crowder and 
Olson 1978). 

Construction at the shaft sites and onshore tunneling would be located above the existing Wilmington 
oil-producing field sediments.  The shaft sites would generally extend from the ground surface to depths 
between 50 and 245 feet bgs.  The onshore tunnels would be located at depths between 70 and 450 feet 
bgs.  Therefore, the shaft sites and the onshore tunnel would be located above the oil-producing 
sediments.  Because the depths of the shaft site and tunnels would be relatively shallow compared to the 
location of the oil-producing sediment of the Wilmington Oil Field, the shaft sites and tunnel would not 
have an impact on the oil field.  For a discussion of abandoned and producing oil wells within or adjacent 
to the project element locations, see UTL-5 and UTL-3 (Project).  Furthermore, the construction and 
operation of the onshore tunnels and shafts would not preclude the exploration or access to subsurface 
mineral resources.  The Wilmington Oil Field could still be accessed and explored for extraction purposes 
even with the construction and operation of the onshore tunnels and shafts.  Therefore, construction and 
operation of the project elements would not result in the loss of availability of a known mineral resource 
that would be of value to the region and the residents of the state.  Construction and operational impacts 
would not occur and will not be addressed in the EIR/EIS at the project level. 

Tunnel Alignments – Offshore; All Riser/Diffuser Areas.  The offshore tunnel alignments would be 
located below the seafloor and the riser and diffuser locations would be located offshore on either the 
SP Shelf or PV Shelf.  Therefore, the offshore tunnel alignments and riser and diffuser locations would 
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not be located within proximity of the Wilmington Oil Field and would not have an impact on this known 
mineral resource.  Furthermore, the construction and operation of the offshore tunnel and riser and 
diffuser would not preclude the exploration or access to subsurface mineral resources.  Any undiscovered 
mineral resource off the coast of California could still be accessed and explored for extraction purposes 
even with the construction and operation of these project elements.  Therefore, construction and 
operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

GEO-10.  Overall Determination: No Impact.  Construction and operation of all the project elements would not result in the loss 
of availability of a locally important mineral resource recovery site delineated on a local general plan, specific plan, or other land 
use plan.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Onshore; All Shaft Sites.  See GEO-9 (Project) regarding the Wilmington Oil 
Field.  The City of Los Angeles General Plan does not identify any locally important mineral resources in 
either the communities of San Pedro or Wilmington or the Port of Los Angeles (City of Los Angeles 
1999b; City of Los Angeles 1990; City of Los Angeles 1999c; and City of Los Angeles 1992).  The city 
of Carson does not identify any additional locally important mineral resource other than the Wilmington 
Oil Field (City of Carson 2004).  Therefore, the project elements would not result in the loss of 
availability of a locally important mineral resource recovery site delineated on a local general plan, 
specific plan, or other land use plan.  Construction and operational impacts would not occur and will not 
be addressed in the EIR/EIS at the project level. 

Tunnel Alignments – Offshore; All Riser/Diffuser Areas.  See GEO-9 (Project).  There are no known 
locally important mineral resource recovery sites delineated on a local general plan, specific plan, or other 
land use plan for areas located below the seafloor or on the SP Shelf and PV Shelf.  Construction and 
operational impacts would not occur and will not be addressed in the EIR/EIS at the project level.  
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Greenhouse Gas Emissions Checklist 

  Program Project 

VII. GREENHOUSE GAS EMISSIONS.  
Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

GHG-
1. 

Generate greenhouse gas emissions, 
either directly or indirectly, above 
10,000 metric tons of CO2e per year, 
where emissions include direct, 
indirect, and, to the extend information 
is available, life cycle emissions during 
construction and operation? 

      

GHG-
2. 

Conflict with any applicable plan, 
policy, or regulation adopted for the 
purpose of reducing greenhouse gas 
emissions? 
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Greenhouse Gas Emissions Program Discussion 
 

GHG-1 and GHG-2.  Overall Determination: Potentially Significant Impact.  All program elements, except conveyance system 
and WRP effluent management, would produce emissions during construction and operation that could exceed thresholds.  
Therefore, impacts related to these specific program elements would be potentially significant and will be addressed in the EIR/EIS 
at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion X X 

WRP – Process Optimization X X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X X 

JWPCP – Biosolids Management N/A X 

All Program Elements (except Conveyance System and WRP Effluent Management).  Construction 
of plant expansion at the SJCWRP; process optimization at the SJCWRP, POWRP, LCWRP, and 
LBWRP; and solids processing facilities at the JWPCP could generate greenhouse gas emissions either 
directly or indirectly that may have a significant impact on the environment as discussed in AQ-1 
(Program) through AQ-6 (Program).  Therefore, the impacts of construction of all program elements, 
except conveyance system and WRP effluent management, would be potentially significant and will be 
addressed in the EIR/EIS at the program level. 

Operation of plant expansion, process optimization, solids processing, and biosolids management could 
generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact on the 
environment.  Operation of the conveyance improvements is unlikely to emit greenhouse gas emissions 
that could exceed thresholds because it transports wastewater in sewer lines.  However, the greenhouse 
gas analysis will evaluate operational activities of all program elements (except WRP effluent 
management as discussed below) for all thresholds in the EIR/EIS at a program level. 

Conveyance System.  Conveyance system improvements could occur at any point between 2018 and the 
planning horizon of 2050 and would occur on an as-needed basis.  Therefore, activities associated with 
the conveyance system are considered to be too speculative to determine where and when those 
improvements would occur.  These improvements would be subject to project-level review prior to 
construction.  Therefore, impacts would be less than significant, and this issue will not be addressed in the 
EIR/EIS at the program level.  The conveyance system currently does not contribute to GHG emissions 
under operating conditions and would not contribute to GHG emissions once improvements became 
operational because the conveyance system generally utilizes gravity flow.  Therefore, operational 
impacts would be less than significant, and this issue will not be addressed in the EIR/EIS at the program 
level.  

WRP (Effluent Management).  During operations, there may be an increase or decrease in treated 
effluent discharged into the receiving waters at each WRP under effluent management.  The effluent 
would be discharged through existing discharge points and pipes.  Therefore, WRP effluent management 
would not result in construction or operation greenhouse gas emissions, and impacts would not occur 
under any of the thresholds.  This issue will not be addressed in the EIR/EIS at the program level. 
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Greenhouse Gas Emissions Project Discussion 
 

GHG-1 and GHG-2.  Overall Determination: Potentially Significant Impact.  All project elements would produce emissions 
during construction and operation that could exceed thresholds.  Therefore, impacts related to all project elements would be 
potentially significant and will be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Project Elements.  Construction of all project elements could generate greenhouse gas emissions, 
either directly or indirectly, that may have a significant impact on the environment as discussed in AQ-1 
(Project) through AQ-6 (Project).  Construction impacts from the project elements would be potentially 
significant and will be addressed in the EIR/EIS at the project level. 

Operation of the project would likely not generate greenhouse gas emissions because it would generally 
consist of passive water flow; however, all project elements will be addressed in the EIR/EIS at the 
project level. 
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Hazards and Hazardous Materials Checklist 

  Program Project 

VIII. HAZARDS AND HAZARDOUS 
MATERIALS.  Would the program/project: 

Potentially 
Significant 

Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

HAZ-
1. 

Create a significant hazard to the public or 
the environment through the routine 
transport, use, or disposal of hazardous 
materials? 

      

HAZ-
2. 

Be located on a site that is included on a list 
of hazardous materials sites compiled 
pursuant to Government Code Section 
65962.5 and, as a result, create a significant 
hazard to the public or the environment? 

      

HAZ-
3. 

Create a significant hazard to the public or 
the environment through reasonably 
foreseeable upset and accident conditions 
involving the release of hazardous materials 
into the environment? 

      

HAZ-
4. 

Emit hazardous emissions or involve 
handling hazardous or acutely hazardous 
materials, substances, or waste within 0.25 
mile of an existing or proposed school? 

      

HAZ-
5. 

Result in a substantial spill, release, or 
explosion of hazardous material(s) due to a 
terrorist action? 
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  Program Project 

VIII. HAZARDS AND HAZARDOUS 
MATERIALS.  Would the program/project: 

Potentially 
Significant 

Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

HAZ-
6. 

Expose people or structures to a significant 
risk of loss, injury, or death involving 
wildland fires, including where wildlands are 
adjacent to urbanized areas or where 
residences are intermixed with wildlands? 
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Hazardous materials are generally the raw materials for product or process that may be classified as toxic, 
flammable, corrosive, or reactive.  Department of Transportation (DOT) Hazardous Materials Regulations 
cover all aspects of hazardous materials packaging, handling, and transportation (49 CFR Parts 100–185).  
The California Environmental Protection Agency (CalEPA) Department of Toxic Substances Control is 
authorized by the EPA to enforce and implement federal hazardous materials laws and regulations 
(California Health and Safety Code, Division 20, Chapter 6.5).  Hazardous materials that may be stored, 
handled, or transported are classified by the following: 

 Corrosive materials—solids, liquids, or gases that can damage living material or cause fire. 

 Explosive materials—any compound that is classified by the National Fire Protection Association 
(NFPA) as an A, B, or C explosive. 

 Oxidizing materials—any element or compound that yields oxygen or reacts when subjected to 
water, heat, or fire conditions. 

 Toxic materials—gases, liquids, or solids that may create a hazard to life or health by ingestion, 
inhalation, or absorption through the skin. 

 Unstable materials—those materials that react from heat, shock, friction, contamination, etc., and 
are capable of violent decomposition or autoreaction but are not designed primarily to be 
explosives. 

 Radioactive materials—those materials that undergo spontaneous emission of radiation from 
decaying atomic nuclei. 

 Water-reactive materials—those materials that react violently or dangerously upon exposure to 
water or moisture. 

Soil and groundwater that becomes contaminated through the release or spill of hazardous materials can 
also be considered hazardous depending on the level of contamination and the regulatory thresholds for 
the particular hazardous material that is released.  

Hazards and Hazardous Materials Program Discussion 
 

HAZ-1.  Overall Determination: Potentially Significant.  Construction impacts would not occur and will not be addressed in the 
EIR/EIS at the program level.  Operation of the SJCWRP expansion could create a significant hazard to the public or the 
environment through the routine transport, use, or disposal of hazardous materials.  Therefore, operational impacts related to the 
SJCWRP expansion would be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – X 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Hazardous materials could be present on site during the construction of the 
conveyance improvements, and these types of materials include diesel and lubricants.  These materials 
would only be used periodically and temporarily during construction; therefore, they would not be 
routinely transported, used, or disposed.  A discussion of hazardous materials that could be present on site 
during construction of the improvements to the conveyance system is included in HAZ-3 (Program). 
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Trenching and soil excavation would be required for the improvements to the conveyance system 
throughout the JOS service area.  Currently, the Sanitation Districts regularly and frequently use standard 
practices to determine, handle, and dispose of any contaminated soil found during construction.  Any 
contaminated soil found during the conveyance system upgrades would be subject to all of these regularly 
employed practices by the Sanitation Districts.  Therefore, impacts associated with contaminated soil 
found during construction of the conveyance improvements would be less than significant and will not be 
addressed in the EIR/EIS at the program level.  

Once operational, the conveyance system would generally transport sewage to the WRPs by gravity.  The 
transport includes accepting wastewater from industrial facilities that treat and release industrial effluent 
into the Sanitation Districts’ conveyance system.  The industrial facilities located within the JOS service 
could use hazardous materials in their routine daily practices and processes.  All hazardous materials 
disposed of within the conveyance system are highly regulated by the Clean Water Act as point source 
pollution.  The discharge from the point sources into the conveyance system is regularly monitored and 
tested, and the results are reported to the Sanitation Districts to ensure industrial facilities are meeting 
their wastewater treatment requirements under the Clean Water Act and state regulations.  The 
conveyance system could accept an increased volume of treated industrial effluent via the improvements.  
However, because industrial effluent is treated and highly regulated, the increase in volume would not 
result in an increase in hazardous materials within the effluent.  Therefore, the operation of the 
conveyance system improvement would not involve any defined hazardous materials.  Impacts would not 
occur and will not be addressed in the EIR/EIS at the program level.  

WRPs.  Construction of plant expansion at the SJCWRP and process optimization facilities at the 
SJCWRP, POWRP, LCWRP, and LBWRP would not result in the routine transport, use, or disposal of 
hazardous materials.  A discussion of hazardous materials that could be present during construction at the 
WRPs is included under HAZ-3 (Program).  These materials include diesel and lubricants that would aid 
in construction activities.  These materials would only be used periodically and temporarily during 
construction of the program elements; therefore, they would not be routinely transported, used, or 
disposed.  As discussed for the conveyance system, the Sanitation Districts regularly use standard 
practices to determine, handle, and dispose of contaminated soil found during construction.  None of the 
WRPs are sites included on a list of hazardous materials (see HAZ-2 [Program] for additional details).  
Therefore, it is unlikely contaminated soil would be discovered during excavation activities associated 
with the expansion or process optimization at the SJCWRP and the other WRPs.  However, if 
contaminated soils are discovered, the Sanitation Districts would use their regularly employed practices to 
contain the contaminated soil or groundwater and to appropriately remove it.  Therefore, construction 
would not create a significant hazard to the public or the environment through the routine transport, use, 
and disposal of hazardous materials.  Construction impacts would be less than significant and will not be 
addressed in the EIR/EIS at the program level.  

Chemicals are used at the WRPs to treat wastewater.  Depending on the quantities of hazardous materials 
stored on site, either a business plan or a California Accidental Release Program (CalARP) Risk 
Management Plan (RMP) is submitted to the local agency with the delegated authority for that program.  
Furthermore, federal RMPs are required at two of the WRPs due the quantities of hazardous materials 
stored, handled, and used.  Table 3-3 summarizes the hazardous material regulatory program applicable to 
each JOS treatment facility, including the associated primary hazardous chemicals triggering regulatory 
thresholds. 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-91 

November 2012 
 
 

 

Table 3-3.  Hazardous Materials Regulatory Program at the JOS Treatment Facilities 

Treatment 
Facility 

Chlorine 
(Gas) 

Sodium 
Hypochlorite 

(Liquid) 

Sulfur 
Dioxide 
(Gas) 

Sodium 
Bisulphite 

(Liquid) 

Aqueous 
Ammonia
(Liquid) 

Applicable 
Program Delegated Authority 

SJCWRP X  X  X CalARP RMP 
Federal RMP 

Los Angeles Co. Fire Dept. 
EPA 

POWRP  X  X X Business Plan Los Angeles Co. Fire Dept. 

LCWRP X  X  X CalARP RMP 
Federal RMP 

Los Angeles Co. Fire Dept. 
EPA  

LBWRP  X  X X CalARP RMP City of Long Beach Fire 
Dept. 

WNWRP  X  X X Business Plan Los Angeles Co. Fire Dept. 

JWPCP  X    Business Plan Los Angeles Co. Fire Dept. 

The operation of process optimization at all WRPs would not change the volume of hazardous materials 
stored.  Therefore, impacts would be less than significant and will not be addressed in the EIR/EIS at the 
program level. 

Operation of the plant expansion at SJCWRP would increase the volume of chlorine used on site to 
disinfect wastewater effluent.  Since the volume of chlorine would change at the SJCWRP, the RMP 
would likely need to be updated.  There could be an increased hazard to the public or environment 
through the routine use of chlorine.  Therefore, operational impacts of plant expansion at the SJCWRP 
would be potentially significant and will be addressed in the EIR/EIS at the program level.   

Construction would not occur under WRP effluent management.  Operation would simply consist of a 
change in the volume of tertiary treated effluent from existing discharge points into receiving waters.  
Therefore, operation of WRP effluent management would not create a significant hazard to the public or 
the environment through the routine transport, use, or disposal of hazardous materials and will not be 
addressed in the EIR/EIS at the program level.  

JWPCP.  See HAZ-1 (Program) and HAZ-3 (Program) regarding the types of hazardous materials that 
could be used during construction of the solids processing facilities and standards regarding the 
containment and handling of contaminated soil or groundwater (if found) during construction.  
Construction of the solids processing digesters at the JWPCP would not create a significant hazard to the 
public or the environment through the routine transport, use, or disposal of hazardous materials.  
Therefore, construction impacts would be less than significant and will not be addressed in the EIR/EIS at 
the program level. 

At the JWPCP, chemicals are currently used to treat the wastewater to appropriate levels.  Specifically, 
the JWPCP handles and uses large amounts of chlorine in the form of sodium hypochlorite (bleach) to 
disinfect wastewater effluent before it is discharged into the Pacific Ocean.  The plant has a hazardous 
materials inventory (HMI) statement and a consolidated contingency plan, as well as a business plan, to 
properly manage and control this hazardous material.  However, since sodium hypochlorite is not used in 
solids processing or biosolids management, there would be no increase in the amount of it used at the 
JWPCP under solids processing or biosolids management.  Since there would be no change to the existing 
setting under operating conditions, impacts would not occur.   
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Biosolids management would result in an increase in the amount of biosolids handled and transported at 
the JWPCP.  The EPA regulates biosolids through 40 CFR Part 503.  Biosolids are not considered a 
hazardous material.  Therefore, the operation of solids processing facilities and biosolids management at 
the JWPCP would not create a significant hazard to the public or environment through the routine 
transport, use, or disposal of hazardous materials.  Impacts would be less than significant and will not be 
addressed in the EIR/EIS at the program level. 
 

HAZ-2.  Overall Determination: Less Than Significant Impact.  All program elements are not located on a site included on a list 
of hazardous materials sites compiled pursuant to Government Code Section 6596.2.  Therefore, construction and operational 
impacts would be less than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  The conveyance system would include improvements to approximately 33 miles of 
JOS trunk sewer lines.  Construction of the improvements would generally result in excavation of soil 
within the public right-of-way of existing streets.  It is unknown exactly where the construction of the 
conveyance improvements would occur and whether these locations might be a site on a list of hazardous 
materials sites.  However, as discussed under HAZ-1 (Program), should any contaminated soil be found 
during construction, the Sanitation Districts would use standard practices to properly determine, handle, 
and dispose of the soil.  Therefore, construction and operational impacts would be less than significant 
and will not be addressed in the EIR/EIS at the program level.  

WRPs.  The program facilities are not identified in any of the California hazardous materials databases.  
A search of SJCWRP (1965 Workman Mill Road), LCWRP (16515 Piuma Avenue), LBWRP 
(7400 E. Willow Street), and POWRP (295 Humane Way) in the California EPA Cortese List as a 
Department of Toxic Substance and Control Hazardous Waste Site did not yield any results (CalEPA 
2009a).  Additionally, none of the aforementioned site addresses are listed in the EnviroStor database of 
hazardous substances release sites (CalEPA 2009b).  Geotracker, the California database of leaking 
underground storage tanks (LUSTs), does not report any LUSTs at the program facility locations; 
however, within the vicinity of the SJCWRP and the LCWRP, two LUST cases were reported.  These 
cases have since been completed and closed and would not present any hazardous issues to those WRP 
program areas (SWRCB 2009).  Finally, there are no active cease and desist orders or clean up and 
abatement orders for hazardous materials/facilities within the program facility locations (CalEPA 2009c).  
Since the program facilities are not located on a site that is included on a list of hazardous materials sites 
compiled pursuant to Government Code Section 65962.5, construction and operation at these facilities 
would not create a significant hazard to the public or the environment.  Additionally, WRP effluent 
management would simply consist of a change in the volume of tertiary treated effluent from existing 
discharge points into receiving waters.  Therefore, construction and operational impacts would not occur 
and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  The JWPCP site, located at 212 W. Lomita Blvd, is included on the Cortese List; this will be 
further discussed in the HAZ-2 (Project) discussion because it is in an area related to the project (CalEPA 
2009a) and not the program.  See HAZ-1 (Program) for a discussion of the Sanitation Districts standard 
practices to determine, handle, and dispose of contaminated soil.  These standard practices would be 
employed during the construction and soil excavation associated with the solids processing digesters.  



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-93 

November 2012 
 
 

 

Therefore, construction impacts would be less than significant and will not be addressed in the EIR/EIS at 
the program level.  See HAZ-1 (Program) for a discussion of operational impacts associated with solids 
processing digesters and biosolids management.  Operational impacts would be less than significant and 
will not be addressed in the EIR/EIS at the program level. 
 

HAZ-3.  Overall Determination: Potentially Significant.  Construction impacts would not occur and will not be addressed in the 
EIR/EIS at the program level.  Operation of the SJCWRP could result in a reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials into the environment through the increased use of chlorine to disinfect the wastewater 
effluent.  Therefore, operation of the SJCWRP would be potentially significant and will be addressed in the EIR/EIS at the program 
level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – X 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction of the conveyance improvements would involve the handling and use 
of some hazardous materials including fuel, lubricants, and diesel.  Existing regulations, such as CCR 
Title 22 and Title 26, and the California Hazardous Waste Control Law, would govern proper 
containment, spill control, and disposal of hazardous waste generated during construction activities.  
Implementation of increased inventory accountability, spill prevention controls, and waste disposal controls 
associated with these regulations would limit both the frequency and severity of potential releases of 
hazardous materials.  In addition, construction would comply with the Los Angeles County and cities of 
Pomona, Long Beach, and Cerritos fire codes, as well as other jurisdictions within the JOS service area, 
which regulate the construction of buildings, and local municipal public property code, which regulates the 
discharge of materials into the sanitary sewer and storm drain.  The latter requires the construction of 
spill-containment structures to prevent the entry of forbidden materials, such as hazardous materials, into 
sanitary sewers and storm drains.  Implementation of increased spill prevention controls, spill release 
notification requirements, and waste disposal controls associated with these regulations would limit the 
potential releases of hazardous materials. 

Standard best management practices (BMPs) would also be used during construction activities to minimize 
runoff of contaminants, in compliance with the State General Permit for Stormwater Discharges Associated 
with Construction Activity (Water Quality Order 99-08-DWQ) and the project-specific SWPPP.  
Construction activities would be conducted using BMPs in accordance with city and county guidelines.  
Applicable BMPs include, but are not limited to, vehicle and equipment fueling and maintenance; 
material delivery, storage, and use; spill prevention and control; solid and hazardous waste management; 
and contaminated soil management.  Program facility design and specifications would be reviewed by 
local fire departments for conformance to the municipal fire code as a standard practice.  Implementation 
of increased spill prevention controls associated with these BMPs would limit the potential releases of 
hazardous materials.  

Construction equipment that would be used to build the program facilities has the potential to release oils, 
greases, solvents, and other finishing materials through accidental spills.  Spill or upset of these materials 
would have the potential to affect surrounding land uses.  However, the consequences of 
construction-related spills are generally reduced in comparison to other accidental spills and releases.  
This is because the amount of hazardous material released during a construction-related spill is small, as 
the volume in any single piece of construction equipment is generally less than 50 gallons, and fuel trucks 
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are limited to 10,000 gallons or less.  Construction-related spills of hazardous materials are not 
uncommon, but the enforcement of construction and demolition standards, including BMPs by 
appropriate local and state agencies (i.e., fire departments) would minimize the potential for an accidental 
release of petroleum products and/or hazardous materials during construction.  Federal, state, and local 
controls have been enacted, and are enforced, to reduce the effects of potential hazardous materials spills 
during construction of program facilities.  

Construction of the conveyance improvements would not create a significant hazard to the public or the 
environment through reasonably foreseeable upset and accident conditions involving the release of 
hazardous materials into the environment.  Therefore, construction impacts would be less than significant 
and will not be addressed in the EIR/EIS at the program level. 

See HAZ-1 (Program) for a discussion of operational impacts associated with the conveyance system.  
Operational impacts would not occur and will not be addressed in the EIR/EIS at the program level.  

WRPs.  See HAZ-1 (Program) and HAZ-3 (Program) for a discussion of hazardous materials and the 
potential for spills to occur during construction.  The Sanitation Districts have standard practices 
associated with determining, handling, and disposing of contaminated soil or groundwater.  Therefore, 
construction impacts associated with the SJCWRP expansion and process optimization at the SJCWRP, 
POWRP, LCWRP, and LBWRP would be less than significant and will not be addressed in the EIR/EIS 
at the program level. 

Operational impacts associated with the increased volume of chlorine used at the SJCWRP could create a 
significant hazard to the public through a reasonably foreseeable upset or accident conditions involving 
the release of hazardous materials into the environment.  Therefore, operational impacts associated with 
the expansion of the SJCWRP would be potentially significant and will be addressed in the EIR/EIS at the 
program level.  All other WRPs would not experience an increase in the volume of existing hazardous 
materials currently used on site and, therefore, operational impacts would not occur at the POWRP, 
LCWRP, or LBWRP and will not be addressed in the EIR/EIS at the program level. 

Operation of WRP effluent management would simply consist of a change in the volume of tertiary 
treated effluent from existing discharge points into receiving waters.  Therefore, WRP effluent 
management would not result in operational impacts and will not be addressed in the EIR/EIS at the 
program level. 

JWPCP.  See HAZ-1 (Program) and HAZ-3 (Program) for a discussion of hazardous materials and the 
potential for spills to occur during construction.  The Sanitation Districts have standard practices 
associated with determining, handling, and disposing of contaminated soil and groundwater.  Therefore, 
construction impacts associated with solids processing at the JWPCP would be less than significant and 
will not be addressed in the EIR/EIS at the program level. 

See HAZ-1 (Program) for a discussion of operational impacts associated with solids processing digesters 
and biosolids management.  Operational impacts would be less than significant and will not be addressed 
in the EIR/EIS at the program level. 
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HAZ-4.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
emit hazardous emissions or involve handling hazardous or acutely hazardous materials within 0.25 mile of an existing or 
proposed school.  Therefore, impacts would be less than significant, and this threshold will not be addressed in the EIR/EIS at the 
program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction of the conveyance improvements would occur within the public 
rights-of-way of existing streets.  It is unknown where the construction could take place within the JOS 
service area; therefore, construction could take place within 0.25 mile of an existing or proposed school.  
However, construction of the conveyance improvements would result in the temporary, limited, and 
periodic handling of hazardous materials typically used in construction, such as diesel or lubricants.  See 
HAZ-1 and HAZ-3 (Program) for a discussion of these materials and the potential for accidental spills.  
Therefore, construction impacts would be less than significant and will not be addressed in the EIR/EIS at 
the program level.  See HAZ-1 (Program) for a discussion of operational impacts associated with the 
improvements to the conveyance system.  Operational impacts would not occur and will not be addressed 
in the EIR/EIS at the program level.  

WRPs.  The SJCWRP, POWRP, LCWRP, and LBWRP are not located within 0.25 mile of a school 
(USGS Geographic Names Information Systems 2009).  Therefore, construction and operation of plant 
expansion at the SJCWRP; process optimization at the SJCWRP, POWRP, LCWRP, LBWRP; and the 
operation of WRP effluent management would not emit hazardous emissions or involve the handling of 
hazardous or acutely hazardous materials, substances, or wastes within 0.25 mile of a school.  Impacts 
would not occur and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  Wilmington Junior High is located approximately 0.2 mile southeast of the southeast corner of 
the JWPCP at the intersection of East Lomita Boulevard and North Wilmington Boulevard (USGS 
Geographic Names Information Systems 2009).  However, the increase in biosolids production and the 
new solids processing digesters would be located on the western side of the JWPCP, which is more than 
0.25 mile from the school.  Furthermore, construction of the solids processing digesters would result in 
the temporary, limited, and periodic handling of hazardous materials typically used in construction, such 
as diesel or lubricants.  See HAZ-1 and HAZ-3 (Program) for a discussion of these materials and the 
potential for spills during construction.  Finally, the current operation of the biosolids management and 
solids processing do not emit hazardous substances because hazardous substances are not required for the 
operation of these program elements.  All emissions from the biosolids production, handling, and 
transport are controlled through the odor control mechanisms incorporated into the existing infrastructure 
of the JWPCP and odors are not considered hazardous emissions.  Therefore, construction and operation 
at the JWPCP would not emit hazardous emissions or involve handling hazardous or acutely hazardous 
materials, substances, or waste within 0.25 mile of an existing or proposed school.  Impacts would be less 
than significant, and this issue will not be addressed in the EIR/EIS at the program level. 
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HAZ-5.  Overall Determination: Potentially Significant Impact.  Construction impacts would not occur and will not be addressed 
in the EIR/EIS at the program level.  Operation of the SJCWRP plant expansion could result in a substantial spill or release of 
chlorine as a result of a terrorist action.  Therefore, operational impacts associated with the SJCWRP plant expansion would be 
potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – X 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction activities associated with improvements to the conveyance system 
would involve the handling and use of some volume of hazardous materials including vehicle fuels and 
other flammable chemicals.  The potential consequence of a terrorist action on such activities would 
mainly concern relatively small potential targets such as construction vehicles and program facilities 
undergoing construction.  Fuel volume in any single piece of construction equipment is generally less 
than 50 gallons and fuel trucks are limited to 10,000 gallons or less.  The enforcement of construction and 
demolition standards, including BMPs by appropriate local and state agencies (i.e., fire departments) as 
identified in HAZ-3 (Program), would minimize the potential for a spill, release, or explosion of 
hazardous materials due to a terrorist action.  Furthermore, the enforcement of these standards would 
reduce the impact should a spill, release, or explosion of hazardous material occur due to a terrorist 
action.  Therefore, construction of the conveyance improvements would not result in a substantial spill, 
release, or explosion of hazardous material(s) due to a terrorist action.  Impacts would be less than 
significant and will not be addressed in the EIR/EIS at the program level.  Once the conveyance system 
improvements are operational, they would be located underground and would not use or otherwise 
transport hazardous materials.  Therefore, operational impacts of the conveyance system would not occur 
and will not be addressed in the EIR/EIS at the program level. 

WRPs.  See HAZ-5 (Program) for a discussion of potential releases due to a terrorist action during 
construction as it is relevant to construction at each of the WRPs.  Construction impacts would not occur 
and will not be addressed in the EIR/EIS at the program level. 

As discussed in HAZ-1 and HAZ-3 (Program), the expansion of the SJCWRP would result in an 
increased use or volume of chlorine under operating conditions.  This increase in volume could result in 
an accidental spill or release due to a terrorist action under operating conditions.  Therefore, operational 
impacts associated with plant expansion at the SJCWRP would be potentially significant and will be 
addressed in the EIR/EIS at the program level. 

Operation of WRP effluent management would simply consist of a change in the volume of tertiary 
treated effluent from existing discharge points into receiving waters.  Therefore, WRP effluent 
management would not result in operational impacts and will not be addressed in the EIR/EIS at the 
program level. 

JWPCP.  See HAZ-5 (Program) for details regarding the potential for hazardous materials releases due to 
a terrorist action during construction as it is relevant to the construction of the solids processing digesters 
at the JWPCP.  See HAZ-1 (Program) for details regarding operation of the solids processing digesters 
and biosolids management.  A substantial spill, release, or explosion of hazardous materials would not 
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result during construction or operation due to a terrorist action.  Therefore, construction and operational 
impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
 

HAZ-6.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
result in exposing people or structures to wildland fires due to the fact that program elements are not located in areas designated 
as having high wildfire potential.  Therefore, construction and operational impacts would be less than significant, and this threshold 
will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction of the conveyance improvements would generally occur within the 
rights-of-way of existing streets in urban neighborhoods.  Typically, the rights-of-way of existing streets 
are not identified as wildfire areas.  Furthermore, the conveyance system is below ground and would not 
be damaged in a wildfire.  Construction and operational impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 

WRPs.  The SJCWRP, POWRP, LCWRP, and LBWRP are generally not located in areas that would be 
subject to wildfires.  The SJCWRP and LCWRP are located in developed, urbanized areas that would not 
be subject to wildfires.  The LBWRP and POWRP are adjacent to open space areas.  The LBWRP is 
adjacent to El Dorado Park and El Dorado Municipal Golf Course in Long Beach.  El Dorado 
Park/Municipal Golf Course is a managed park and golf course that is regularly maintained to remove 
potential fuel sources and is watered on a regular basis.  Construction and operation of process 
optimization at LBWRP would not result in a wildfire hazard.  The POWRP is adjacent to Elephant Hill, 
which is designated as open space and is not regularly maintained.  However, it is completely surrounded 
by development and roadways such as West Mission Boulevard, which likely would act as a fire break 
from any fire moving from the south.  Construction and operation of process optimization at POWRP 
would not result in a wildfire hazard.  However, this issue is carried forward to the EIR/EIS as it relates to 
impacts from mudflow under Impact HYD-11 in Chapter 11. 

The WNWRP is located in the Whittier Narrows Recreational Area.  The recreational area is a maintained 
recreation and park area by the County of Los Angeles and also acts as an area of flood control through 
the use of the Whittier Narrows Dam.  No construction would occur as a result of the program at 
WNWRP and the operation of WRP effluent management inherently cannot be threatened by wildfires or 
result in the exposure of people or structures to wildfire because it is a change in volume of treated 
effluent discharged into receiving waters.   

Therefore, construction and operation of the program elements at the WRPs would not expose people or 
structures to a significant risk of loss, injury, or death involving wildland fires.  Impacts would be less 
than significant, and this issue will not be addressed in the EIR/EIS at a program level. 

JWPCP.  The JWPCP is located in a fully developed urban area surrounded by pavement and concrete.  
It is not adjacent to any wildland areas or open space.  Therefore, construction and operation of solids 
processing facilities and operation of biosolids management would not be affected by wildfires.  Biosolids 
management at land application sites or other beneficial use locations would occur at existing sites 
located in agricultural or industrial and commercial areas with a low potential for wildfires to occur.  
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Therefore, these program elements would not expose people or structures to a significant risk of loss, 
injury, or death involving wildland fires.  Impacts would be less than significant and will not be addressed 
in the EIR/EIS at a program level. 

Hazards and Hazardous Materials Project Discussion 
 

HAZ-1.  Overall Determination: Potentially Significant Impact.  Construction of several project elements could create a 
significant hazard to the public or environment through the routine transport, use, or disposal of hazardous materials.  Therefore, 
construction impacts related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS 
at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

All impacts associated with the riser and diffuser and hazards (e.g., the DDT/PCB study area) are discussed in the Marine 
Environment Section. 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  A discussion of hazardous materials that 
could be present on site during construction of the tunnel alignments and at the shaft sites is included in 
HAZ-3 (Project).  These materials include diesel and lubricants that would aid in the construction of the 
tunnels and at the shaft sites.  These materials would only be used periodically and temporarily during 
construction of the project elements; therefore, they would not be routinely transported, used, or disposed.  

Construction of the tunnel and at the shaft sites would likely dispose of hazardous materials in the form of 
contaminated soil.  Construction of the project elements would involve constructing shaft sites and 
excavating large amounts of soil in areas with past and present industrial uses; therefore, it is likely large 
quantities of the soil excavated in these areas may be contaminated.  Currently, the Sanitation Districts 
regularly and frequently use standard practices to determine, handle, and dispose of any contaminated soil 
found during construction.  The soils would be excavated, tested on site to determine their hazardous 
nature, and then transported off site to an appropriate hazardous material disposal facility, if they are 
deemed hazardous.  Furthermore, the tunnel boring machine (TBM) may use a bentonite slurry method to 
drill the tunnel.  Generally, bentonite slurry would not be considered hazardous waste because it does not 
meet any of the Resource Conservation and Recovery Act (RCRA) hazardous waste characteristics.  
However, if the slurry were to come into contact with contaminated soils or groundwater, the slurry may 
become hazardous depending on the nature of contamination encountered.  It is unlikely that spent/waste 
bentonite slurry can be disposed of at a typical Class III municipal landfill.  The spent slurry would likely 
have to be dried, profiled, and sent to a special landfill licensed to receive such wastes.  Since the volume 
of contaminated soils could be large and the bentonite slurry method could become hazardous, the 
construction of these project elements would involve the transport or disposal of hazardous materials, 
which could result in a hazard to the public or environment.  Construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the project level. 

The operation of these project elements would not involve the routine handling, transport, or disposal of 
hazardous materials.  Operation of the project elements would involve the transport of secondary treated 
effluent from the JWPCP to the Pacific Ocean for discharge.  The secondary treated effluent is not 
considered a hazardous material.  Therefore, operation of the project elements would not handle, 
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transport, or dispose of a hazardous material and operational impacts will not be addressed in the EIR/EIS 
at the project level.  
 

HAZ-2.  Overall Determination: Potentially Significant Impact.  The JWPCP East shaft site is located on a list of hazardous 
materials sites.  Therefore, construction impacts related to the JWPCP East shaft site would be potentially significant and will be 
addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the 
project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Onshore and Offshore.  The onshore and offshore tunnels would be constructed 
below ground surface and below the seafloor.  Currently, the alignments at the proposed depths are not 
listed on any database of hazardous materials sites.  The construction of the onshore and offshore tunnels 
would not act as a preferential pathway for the migration of groundwater contamination to an 
uncontaminated area if it were to encounter groundwater contamination.  The tunneling process typically 
precludes this migration as the space between the tunnel liner and surrounding earth from tunnel over 
excavation is grouted.  Once the onshore and offshore tunnels are complete, the tunnel would remain in 
the subsurface and would not transport hazardous materials.  Therefore, construction and operational 
impacts would not occur and will not be addressed in the EIR/EIS at the project level.  

Shaft Site – JWPCP East.  A search of hazardous materials databases was conducted for the shaft sites.  
Table 3-4 identifies that the JWPCP East site is located on a list compiled pursuant to Government Code 
Section 65962.5. 

Table 3-4.  Hazardous Listings for the JWPCP and JWPCP East Sites 

Project 
Location 

GeoTracker 
(LUST sites) 

Cortese List 
Department of 
Toxic Substance 
and Control 
Hazardous Waste 
Site EnviroStor Superfund 

Cortese 
CDO, CAO 

Existing Conditions 
Known 

JWPCP and 
JWPCP East  
 

Not listed Not listed Not listed Not listed Received a 
CDO in 
1988 and a 
CAO in 
2006  

Located on former 
FORCO site with 
existing groundwater 
remediation 
occurring. 

LUST = leaking underground storage tank 

CDO = cease and desist order 

CAO = cease and abate order 

Source: CalEPA 2009a, CalEPA 2009b, CalEPA 2009c, SWRCB 2009.   

The JWPCP has been identified on the Cortese Cease and Desist Order (CDO) and Cease and Abate 
Order (CAO) lists; the CDO occurred in 1988 and the CAO occurred in 2006 (CalEPA 2009c).  It is more 
than likely that these incidences have since been addressed and no longer present any hazardous issues to 
the area.  Furthermore, although it was not identified on any of the database searches, the JWPCP East 
shaft site is located on the Fletcher Oil and Refining Company (FORCO) site that has at least three 
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existing oil wells.  The JWPCP is currently under remediation for the removal of volatile organic 
compounds and petroleum products that are affecting the groundwater and soil (Parsons 2011).   

Therefore, construction at the JWPCP East would occur at locations identified by hazardous materials 
lists and as a result may potentially create a significant hazard to the public or the environment.  
Construction impacts would be potentially significant related to the JWPCP East shaft sites and will be 
addressed in the EIR/EIS at the project level. 

Once operational, the JWPCP East shaft site would consist of a belowground access structure and 
aboveground facilities that may include a pumping plant and surge tower.  The operation of the project 
would convey secondary treated effluent from the JWPCP to the Pacific Ocean for discharge.  Therefore, 
operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 

Shaft Sites – JWPCP West, LAXT, TraPac, Southwest Marine, Angels Gate, and Royal Palms.  The 
JWPCP West, LAXT, TraPac, Southwest Marine, Angels Gate, and Royal Palms shaft sites are not 
located on a list of hazardous materials as summarized in Table 3-5.  Several of these shaft sites are 
located in industrial areas (TraPac and LAXT), but the project sites have not been specifically identified 
on a hazardous materials list.   

Table 3-5.  Hazardous Listings for the JWPCP West, TraPac, LAXT, Southwest Marine, Angels 
Gate, and Royal Palms Shaft Sites 

Shaft Site 
GeoTracker 
(LUST sites) 

Cortese List 
Department of Toxic 
Substance and 
Control Hazardous 
Waste Site EnviroStor Superfund 

Cortese CDO, 
CAO 

JWPCP West Not listed Not listed Not listed Not listed Not Listed  

TraPac Not listed Not listed Not listed Not listed Not listed 

LAXT  LUST site; 
case is closed 

Not listed Not listed Not listed Not listed 

Southwest Marine Not listed, but there are 
two LUST sites located 
1000 feet north of 
Southwest Marine; both 
cases are closed 

Not listed, but an active 
state response site is 
located north of the 
Southwest Marine shaft 
site 

Not listed Not listed Not listed 

Angels Gate  Within vicinity of LUST 
site; case is currently 
open; but it is not located 
on site. 

Not listed Not listed Not listed Not listed 

Royal Palms  Not listed Not listed Not listed Not listed Not listed 

LUST = leaking underground storage tank 

CDO = cease and desist order 

CAO = cease and abate order 

Source: CalEPA 2009a, CalEPA 2009b, CalEPA 2009c, SWRCB 2009.   

As shown in Table 3-5, the Southwest Marine shaft site was listed as being within the vicinity of LUST 
sites and one state response site.  The two LUST sites located near the Southwest Marine shaft site are 
approximately 1000 feet north of the main project site.  These two closed LUST sites are the locations of 
the Southwest Marine Shipyard and the Pan Pacific Fisheries; furthermore, these two sites are not located 
on the Southwest Marine shaft site and, therefore, construction and operational impacts would not occur 
and will not be addressed in the EIR/EIS at the project level.  Berth 240, located just north of the 
Southwest Marine shaft site, has been listed on the Cortese List as a Department of Toxic Substance and 
Control Hazardous Waste site.  The status of this listing is currently active.  Berth 240 was used for ship 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-101 

November 2012 
 
 

 

building and ship repair.  Hazardous materials located at this site include polychlorinated biphenyls 
(PCBs), antimony, arsenic, chromium, copper, lead, mercury, zinc, other metals, and petroleum 
hydrocarbons (CalEPA 2009a).  As required by CalEPA’s Brownfields Memorandum of Agreement, the 
Los Angeles Harbor Department is in the process of submitting a request of oversight to the Department 
of Toxic Substances Control and the regional water quality control board (RWQCB).  However, because 
this site is not located on the Southwest Marine shaft site, construction and operational impacts would not 
occur and will not be addressed in the EIR/EIS at the project level [indirect impacts associated with 
possibly contaminated soil and water are discussed in HAZ-1 (Project)].  The Terminal Island Water 
Reclamation Plant, located in proximity to the LAXT shaft site, did have a LUST on site; however, this 
case is closed and would not present any significant impact on the project element (SWRCB 2009).  A 
separate hazardous materials database search of the LAXT shaft site location was conducted in February 
2007 (Parsons 2011).  None of the databases searched reported a listing within the LAXT area.  Because 
none of the sites are located at the LAXT shaft site, construction and operational impacts would not occur 
and will not be addressed in the EIR/EIS at the project level. 
 

HAZ-3.  Overall Determination: Potentially Significant Impact.  Construction of several project elements could create a 
significant hazard to the public or the environment through the reasonably foreseeable upset and accident conditions involving the 
release of hazardous materials into the environment.  Therefore, construction impacts related to these specific project elements 
would be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and 
will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

All impacts associated with the riser and diffuser and hazards (e.g., the DDT/PCB study area) will be discussed in the Marine 
Environment Section. 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  Construction activities for the project 
elements would involve the handling and use of some volume of hazardous materials including vehicle 
fuels and other flammable chemicals.  Fuel volume in any single piece of construction equipment is 
generally less than 50 gallons and fuel trucks are limited to 10,000 gallons or less.  The enforcement of 
construction and demolition standards, including BMPs by appropriate local and state agencies (i.e., fire 
departments) as identified in HAZ-3 (Program), would minimize the potential for a spill, release, or 
explosion of hazardous materials.  Furthermore, the enforcement of these standards would reduce the 
impact should a spill, release, or explosion of hazardous material occur.  

However, construction of the project elements may involve the handling and transportation of large 
quantities of hazardous soils and bentonite slurry, as discussed in HAZ-1 (Project).  Furthermore, 
construction would also involve drilling and tunneling in a known oil field (Wilmington Oil Field) with 
existing and abandoned oil wells and natural gas pockets.  Therefore, construction of the project elements 
could create a significant hazard to the public or environment through reasonably foreseeable upset and 
accident conditions involving the release of hazardous materials into the environment.  Construction 
impacts would be potentially significant and will be addressed in the EIR/EIS at the project level.  

As discussed HAZ-1 (Project), the operation of the project elements would not involve handling, 
transport, or disposal of hazardous materials.  Therefore, the operation of the project elements would not 
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create a significant hazard to the public through a reasonably foreseeable upset or release of hazardous 
materials.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project 
level.  
 

HAZ-4.  Overall Determination: Potentially Significant Impact.  Only one shaft site (JWPCP East) is located within 0.25 mile of 
an existing school.  Therefore, construction impacts related to the JWPCP shaft site would be potentially significant and will be 
addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the 
project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Onshore Tunnel Alignments.  The onshore tunnel alignments may be located within 0.25 mile of a 
school depending on the vertical distance from the ground to the top of the tunnel.  However, any 
hazardous or contaminated materials generated or used during tunneling would be contained within the 
tunnel and removed at the shaft site locations.  Therefore, potential impacts related to hazardous or 
contaminated materials would occur at the shaft sites and are discussed below.  Impacts would not occur 
and will not be addressed in the EIR/EIS at the project level.  

Offshore Tunnel Alignments and All Riser/Diffuser Areas.  These project elements would be located 
under or on the seafloor.  No schools exist in these locations; therefore, impacts would not occur and will 
not be addressed in the EIR/EIS at the project level. 

Shaft Sites – JWPCP West, TraPac, LAXT, Southwest Marine, Angels Gate, and Royal Palms.  
JWPCP West, TraPac, LAXT, Southwest Marine, Angels Gate, and Royal Palms shaft sites are not 
located within 0.25 mile of a school.  Construction and operation of these project elements would not emit 
hazardous emissions or involve the handling of hazardous or acutely hazardous materials, substances, or 
wastes within 0.25 mile of a school.  Impacts would not occur and will not be addressed in the EIR/EIS at 
the project level. 

Shaft Site – JWPCP East.  The only project element within 0.25 mile of a school is the JWPCP East 
shaft site.  As discussed in HAZ-1 (Project), the shaft site could have hazardous soils and may use a 
bentonite slurry mixture that would have to be separated on site and transported off site.  Construction at 
the JWPCP East shaft site could result in handling and transporting hazardous materials within 0.25 mile 
of an existing school.  Therefore, construction impacts at the JWPCP East shaft site would be potentially 
significant and will be addressed in the EIR/EIS at the project level.   

Once operational, the JWPCP East shaft site would consist of a belowground access structure with 
aboveground facilities that may include a pumping plant and a surge tower.  The operation of the project 
would convey secondary treated effluent from the JWPCP to the Pacific Ocean for discharge.  Therefore, 
operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
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HAZ-5.  Overall Determination: Less Than Significant Impact.  Construction and operation of the project elements would not 
result in a substantial spill, release, or explosion of hazardous materials due to a terrorist action.  Therefore, construction and 
operational impacts would be less than significant, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Onshore and Offshore; All Riser/Diffuser Areas.  An act of terrorism could 
initiate events described in this section such as hazardous materials release and/or explosion.  Terrorism 
risk can be generally defined by the combined factors of threat, vulnerability, and consequence.  In this 
context, terrorism risk represents the expected consequences of terrorist actions (i.e., spill, release, or 
explosion of hazardous materials) taking into account the likelihood that these actions will be attempted, 
and the likelihood that they will be successful.  Of the three combined factors, the threat of a terrorist 
action cannot be directly affected by construction activities of the project elements because it is unknown 
whether actions will be attempted by terrorists.  The vulnerability of the construction sites can be reduced 
by implementing security measures.  The expected consequences of a terrorist action can also be affected 
by certain measures, such as emergency response preparations and action plans in the event of a spill, 
release, or explosion of hazardous materials.   

Hazardous materials could be used during construction of the onshore and offshore tunnel and the riser 
and diffuser.  The vulnerability of these hazardous materials to terrorist actions would be reduced through 
security measures required at the shaft sites and riser/diffuser areas.  Access to the tunnels and riser would 
be highly restricted and controlled using regularly practiced tunneling construction security measures at 
the shaft sites.  (See the discussion that follows for the specific security measures employed at the shaft 
sites.)  The expected consequences of a terrorist action would be reduced through the implementation of 
the various jurisdictions emergency response plans (see Public Services Section XIV and Chapter 16 in 
the EIR/EIS) and through required construction and emergency response plans in the tunnel and at the 
riser and diffuser area (see Public Services Section XIV and Chapter 16 in the EIR/EIS).  Therefore, 
construction of the onshore and offshore tunnels and the riser and diffuser would not result in a 
substantial release, spill, or explosion of hazardous materials due to a terrorist action.  Construction 
impacts would not occur and will not be addressed in the EIR/EIS at the project level. 

As discussed in HAZ-1 (Project), hazardous materials would not be handled, transported, or disposed of 
during project operation.  Therefore, there would be no hazardous materials to upset and be released or 
spilled in the event of a terrorist action.  Operational impacts would not occur and will not be addressed in 
the EIR/EIS at the project level. 

All Shaft Sites.  See HAZ-5 (Project) for a discussion of terrorism risk and results of terrorist actions.  
Access to the tunnels and riser, as well as the shaft sites, would be highly restricted and controlled using 
regularly practiced tunneling construction security measures at the shaft sites.  Specifically, a 
“tag-in-tag-out” security system is employed at all times, so the names and number of personnel in the 
tunnel are known.  Therefore, no unauthorized personnel would be allowed to access the tunnels.  These 
highly restrictive security measures would significantly reduce the vulnerability to a terrorist action by 
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preventing unauthorized access from the shaft sites to the tunnels and riser.  Security and appropriate 
construction worker identification would be required and enforced at the construction site due to the 
inherent dangerous working conditions at the construction sites.  This security and identification would 
significantly reduce the vulnerability of the construction sites to a terrorist action.   

Construction and demolition activities for the project elements would involve the handling and use of 
certain amounts of hazardous materials, including vehicle fuels and other flammable chemicals as identified 
in HAZ-3 (Project).  The potential consequence of a terrorist action on such activities would mainly 
concern relatively small potential targets such as construction vehicles and project elements undergoing 
construction.  Fuel volume in any single piece of construction equipment is generally less than 50 gallons 
and fuel trucks are limited to 10,000 gallons or less.  The enforcement of construction standards, 
including BMPs by appropriate local and state agencies (i.e., fire departments), would minimize the 
potential for a spill, release, or explosion of hazardous materials from construction equipment due to a 
terrorist action.  Furthermore, the enforcement of these standards would reduce the impact should a spill, 
release, or explosion of hazardous material occur due to a terrorist action.  

The types of hazardous materials (contaminated sediment and bentonite slurry) present at the shaft sites 
during construction are not highly flammable and would not result in an explosion.  Furthermore, it is highly 
unlikely a terrorist action would release all of the contaminated sediment or bentonite slurry on site or being 
transported.  Therefore, the amount released or spilled would be much less compared to the overall amount 
extracted.  Any release or spill of these materials would be appropriately contained under normal 
containment and during cleanup actions after a hazardous materials release.  Consequences associated with a 
terrorist attack during general construction would be low.  Impacts related to the vulnerability of the project 
elements during construction, and consequences of having sensitive receptors on site during construction 
activities, would be low because the damage and general effect would be limited.  Construction and 
operation of the project elements would not result in a substantial spill, release, or explosion of hazardous 
material(s) due to a terrorist action.  Therefore, construction impacts would be less than significant and 
will not be addressed in the EIR/EIS at the project level.   

As discussed in HAZ-1 (Project), hazardous materials would not be handled, transported, or disposed of 
during the operation at the shaft sites.  Therefore, there would be no hazardous materials upset, released, 
or spilled in the event of a terrorist action.  Operational impacts would not occur and will not be addressed 
in the EIR/EIS at the project level. 
 

HAZ-6.  Overall Determination: No Impact.  Construction and operation of the project elements would not expose people or 
structures to wildfires.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project 
level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  The project elements are not located in areas that would be subject to wildfires.  
The shaft sites are all located in developed and urbanized areas and would not be subject to a wildfire.  
The tunnel alignments would be located below the subsurface and would not be subject to a wildfire.  The 
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riser would be located below the ocean floor and the diffuser at the ocean floor, and thus, they would not 
be subject to wildfires.  Therefore, construction and operation of the project elements would not expose 
people or structures to a significant risk of loss, injury, or death involving wildland fires, including where 
wildlands are adjacent to urbanized areas or where residences are intermixed with wildlands.  
Construction and operational impacts would not occur and will not be addressed in the EIR/EIS at the 
project level. 
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Hydrology, Water Quality (Freshwater), and Public Health Checklist 

  Program Project 

IX. HYDROLOGY, WATER QUALITY 
(FRESHWATER), AND PUBLIC 
HEALTH.  Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

HYD
-1. 

Create pollution, contamination, or 
nuisance as defined in Section 13050 of 
the California Water Code (CWC) or 
cause regulatory standards to be 
violated, as defined in the applicable 
NPDES stormwater permit or Water 
Quality Control Plan for the receiving 
water body? 

      

HYD
-2. 

Adversely change the level, rate, or 
direction of flow of groundwater? 

  

 

    

HYD
-3. 

Result in an increased level of 
groundwater contamination or affect the 
fate and transport of existing 
groundwater contamination (including 
that from direct percolation, injection, 
or salt water intrusion)? 

      

HYD
-4. 

Cause regulatory water quality 
standards at an existing production well 
to be violated, as defined in the 
California Code of Regulations (CCR), 
Title 22, Division 4, and Chapter 15 and 
in the Safe Drinking Water Act? 
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  Program Project 

IX. HYDROLOGY, WATER QUALITY 
(FRESHWATER), AND PUBLIC 
HEALTH.  Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

HYD
-5. 

Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river, in a manner that would 
result in substantial erosion or siltation 
on site or off site? 

      

HYD
-6. 

Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river, or substantially increase 
the rate or amount of surface runoff in a 
manner that would result in flooding on 
site or off site? 

      

HYD
-7. 

Create or contribute runoff water that 
would exceed the capacity of existing or 
planned stormwater drainage systems or 
provide substantial additional sources of 
polluted runoff? 

      

HYD
-8. 

Result in demonstrable and sustained 
reduction of groundwater recharge 
capacity? 

      

HYD
-9. 

Place housing or other structures within 
a 100-year flood hazard area, as mapped 
on a federal Flood Hazard Boundary, 
Flood Insurance Rate Map, or other 
flood hazard delineation map, which 
would impede or redirect flood flows? 
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  Program Project 

IX. HYDROLOGY, WATER QUALITY 
(FRESHWATER), AND PUBLIC 
HEALTH.  Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

HYD
-10. 

Expose people or structures to a 
significant risk of loss, injury, or death 
involving flooding, including flooding 
as a result of the failure of a levee or 
dam? 

      

HYD
-11. 

Be subject to inundation by seiche, 
tsunami, or mudflow? 

      

HYD
-12. 

Substantially increase workers' or the 
public's actual or potential exposure to 
wastes or pathogens? 
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Hydrology, Water Quality (Freshwater), and Public Health Program Discussion 

Impacts on the San Gabriel River Tidal Prism are addressed in the EIR/EIS at the program level. 
 

HYD-1.  Overall Determination: Potentially Significant Impact.  Construction and operation of program elements could create 
pollution, contamination, or a nuisance as defined by Section 13050 of the California Water Code.  Therefore, construction and 
operational impacts related to these specific program elements would be potentially significant and will be addressed in the 
EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  As discussed in GEO-5 (Program), construction of the conveyance improvements 
would involve trenching, cut, and fill.  During construction, earth-moving activities could increase 
short-term erosion at the sites, resulting in stormwater runoff or erosion.  This runoff could result in a 
violation of water quality standards.  Therefore, construction impacts would be potentially significant and 
will be addressed in the EIR/EIS at the program level.  

The improvements to the conveyance system could result in accepting more flow from industrial facilities 
in the JOS service area as discussed in HAZ-1 (Program).  However, the conveyance system transports all 
wastewater to the WRPs, where the wastewater is treated to appropriate levels.  Furthermore, each 
industrial facility within the JOS service area must comply with the National Pollutant Discharge 
Elimination System (NPDES) requirements for discharges into the conveyance system.  The Sanitation 
Districts regularly monitor and test discharge water from industrial facilities to ensure compliance with 
permitted amounts of discharged constituents.  Therefore, operation of the conveyance improvements 
would not create pollution, contamination, or a nuisance, and operating the expansion and upgrades to the 
conveyance system would result in a less than significant impact and will not be addressed in the EIR/EIS 
at the program level. 

WRPs.  See HYD-1 (Program), Conveyance System, for a discussion of construction impacts, which 
would also apply to the construction of the plant expansion at the SJCWRP and process optimization at 
the SJCWRP, POWRP, LCWRP, and LBWRP.  Construction impacts would be potentially significant 
and will be addressed in the EIR/EIS at the program level.  

Once operational, plant expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, 
LCWRP, and LBWRP would result in no impacts.  The majority of the process optimization facilities 
would be buried underground and the surface would be restored to previous existing conditions.  The 
expansion of the SJCWRP would use existing treatment technologies to treat wastewater to a tertiary 
level and then release it using existing discharge points into existing receiving waters.  The expansion 
would require an increase in the permitted capacity of the plant from 100 MGD to 125 MGD.  The 
increase in permitted capacity would require the Sanitation Districts to apply for a new wastewater permit 
from the Los Angeles RWQCB.  This permit would ensure that the wastewater treatment requirements for 
the SJCWRP are met.  Therefore, operational impacts would be less than significant for expansion at 
SJCWRP and process optimization and will not be addressed in the EIR/EIS at the program level. 
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Under operating conditions, WRP effluent management could lead to a reduction in effluent released to 
receiving waters.  This reduction could cause a change in the water quality of the receiving waters.  
Therefore, operational impacts on water quality associated with WRP effluent management at the 
SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP would be potentially significant and will be 
addressed in the EIR/EIS at the program level.  In addition, the San Gabriel River Tidal Prism has the 
potential to be impacted by WRP effluent management.  WRP effluent management at the POWRP, 
WNWRP, and SJCWRP (discharge locations at the confluence of San Jose Creek and the San Gabriel 
River) would not have an impact on the San Gabriel River Tidal Prism because discharge locations are all 
located above the spreading grounds.  The treated effluent discharged into the receiving waters above the 
spreading grounds stays primarily within the spreading grounds and infiltrates into the ground.  However, 
WRPs with discharge locations below the spreading grounds would result in potentially significant 
impacts on the tidal prism, and the SJCWRP (for the discharge location downstream of the spreading 
grounds), LCWRP, and LBWRP will be addressed in the EIR/EIS at the program level.  

JWPCP.  See HYD-1 (Program), Conveyance System, for a discussion of construction impacts, which 
would also apply to the construction of the solids processing digesters.  Construction-related impacts on 
water quality associated with solids processing would be potentially significant and will be addressed in 
the EIR/EIS at the program level.  Once operational, the solids processing digesters would be completely 
self-contained and would process solids for appropriate disposal or beneficial use.  Therefore, operation 
of the solids processing facilities would not create pollution, contamination, or a nuisance, and impacts 
would not occur.  Operational impacts on water quality associated with solids processing will not be 
addressed in the EIR/EIS at the program level. 

Operation of biosolids management would increase composting, land application, and activities at 
landfills within the JOS service area and areas outside the JOS service area.  The EPA regulates biosolids 
through 40 CFR Part 503.  The standards are applicable to land application, surface disposal, and 
incineration.  For disposal in a municipal solid waste landfill, the biosolids must meet standards from 
40 CFR Part 258.  Biosolids generated at the JWPCP do meet EPA Class B pathogen reduction 
requirements provided in the EPA’s Alternative 2, Use of Processes to Significantly Reduce Pathogens, 
through time and temperature requirements for anaerobic digestion.  Vector attraction reduction 
requirements are met by reducing the mass of volatile solids during anaerobic digestion.  JWPCP 
biosolids are sampled monthly and analyzed for total metals concentrations.  Since the 1993 promulgation 
of the federal rules governing biosolids management, the JWPCP biosolids have consistently complied 
with the most stringent requirements related to metals concentrations.  The land application and beneficial 
use locations are generally located in areas dominated by agriculture or industrial/commercial areas.  The 
actual land application or beneficial use would occur on existing agricultural land or in existing beneficial 
use buildings.  The Sanitation Districts would only use sites that are properly permitted and for which all 
site-specific impacts, including the potential to create water pollution, water contamination, or a nuisance, 
have been mitigated thoroughly through either preparation of site-specific environmental documents or 
compliance with other federal, state, and local regulations.  Therefore, operation of biosolids management 
would result in impacts that are less than significant to water quality and will not be addressed in the 
EIR/EIS at the program level. 
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HYD-2.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
adversely change the level, rate, or direction of flow of groundwater.  Therefore, impacts would be less than significant, and this 
threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction and operation of the conveyance improvements generally would not 
require the extraction of groundwater and, therefore, would not change the existing levels of groundwater 
within the JOS service area.  Furthermore, it would not require a change in existing impervious surface 
areas (i.e., concrete roads) within the JOS service area and, therefore, would not change the rate of 
groundwater recharge in the service area.  Finally, it would generally be located in areas with existing 
utilities and, therefore, would not substantially interfere with the downward flow of groundwater.  
Therefore, it would not adversely change the level, rate, or direction of flow of groundwater.  
Construction and operational impacts would not occur and will not be addressed in the EIR/EIS at the 
program level. 

WRPs.  Construction and operation for plant expansion at the SJCWRP and process optimization at the 
SJCWRP, POWRP, LCWRP, and LBWRP would not adversely change the level, rate, or direction of 
flow of groundwater.  Construction and operational impacts would not occur and will not be addressed in 
the EIR/EIS at the program level. 

The operation of WRP effluent management involves changing rates of reuse and discharge from each 
WRP, which could alter groundwater level, rate, or direction of flow.  However, the state has 
requirements that cap the amount of recycled water that can be recharged as groundwater (Central Basin 
Municipal Water District 2005), and these caps would not be exceeded under the program1.  Therefore, 
impacts would be less than significant, and this issue will not be addressed in the EIR/EIS at the program 
level.   

JWPCP.  Construction and operation of the solids processing digesters would occur within the existing 
footprint of the JWPCP.  Construction and operation would occur above the groundwater table and thus 
would not require dewatering that could lead to flooding.  Geologic testing conducted in 2010 
encountered groundwater between 43 and 62 feet bgs (Sanitation Districts 2010).  A previous 
investigation at the JWPCP did conclude, however, that zones of near saturation occur at 5 to 10 feet bgs 
(Geo Logic Associates 1995:14).  Therefore, construction and operation of the solids processing digesters 
(approximately 30 feet bgs) would not adversely change the level, rate, or direction of flow of 
groundwater.  Impacts would be less than significant and will not be addressed in the EIR/EIS at the 
program level.  

See Hyd-1 (Program) for a discussion of biosolids management operations applicable to this threshold.  
The land application of biosolids or the beneficial use of biosolids in an existing facility would not 
adversely change the level, rate, or direction of flow of groundwater.  Therefore, impacts would not occur 
and will not be addressed in the EIR/EIS at the program level. 

                                                      
1 Groundwater recharge with recycled water is limited to 50,000 acre-feet per year or a maximum of 
150,000 acre-feet over 3 years (Central Basin Urban Water Management Plan 2005). 
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HYD-3.  Overall Determination: Potentially Significant Impact.  Construction of all program elements and operation of WRP 
effluent management could result in an increased level of groundwater contamination or affect the fate and transport of existing 
groundwater contaminants.  Therefore, construction and operational impacts related to these specific program elements would be 
potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Conveyance improvements could result in groundwater contamination due to 
release of contaminants such as fuels or lubricants during conveyance construction activities.  Therefore, 
construction impacts on groundwater contamination associated with the conveyance system would be 
potentially significant and will be addressed in the EIR/EIS at the program level. 

Once operational, the conveyance system would be buried underground and would be self-contained.  The 
entire system is regularly maintained and examined for leaks and structure failure.  It would be highly 
unlikely for the conveyance system to leak such that it would release untreated wastewater into the 
subsurface and contaminate groundwater.  Therefore, operation of the conveyance improvements would 
not have the ability to increase groundwater contamination or affect the fate and transport of existing 
groundwater contamination.  Operational impacts of the conveyance system would be less than significant 
and will not be addressed in the EIR/EIS at the program level. 

WRPs.  Depths to groundwater at the WRPs range from 3 feet to 30 feet bgs.  Construction associated 
with process optimization would include excavation to approximately 30 feet bgs, and groundwater has 
the potential to seep into the excavated areas at all sites.  Construction of process optimization would 
contact groundwater, and could lead to groundwater contamination.  Therefore, construction impacts 
associated with plant expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, 
LCWRP, and LBWRP would be potentially significant and will be addressed in the EIR/EIS at the 
program level.  The discussion for HYD-1 (Program) regarding the operation of the conveyance system is 
applicable to the operation of the expansion at SJCWRP and process optimization at SJWRP, POWRP, 
LCWRP, and LBWRP.  Operations would result in less than significant impacts on groundwater 
contamination will not be addressed in the EIR/EIS at the program level. 

Operation of WRP effluent management could result in an increase or decrease in the volume of tertiary 
treated effluent discharged from the WRPs.  Recycled water used for groundwater recharge must comply 
with water reclamation requirement limits and a rigorous monitoring program in accordance with 
RWQCB requirements.  However, operational impacts associated with WRP effluent management would 
be potentially significant, and this issue will be addressed in the EIR/EIS at the program level.  In 
addition, the San Gabriel River Tidal Prism has the potential to be impacted by WRP effluent 
management as discussed in HYD-1 (Program).  WRPs with discharge locations downstream of the 
spreading grounds would result in potentially significant impacts on the tidal prism.  These include the 
SJCWRP (discharge location downstream of the spreading grounds), LCWRP, and LBWRP and, 
therefore, will be addressed in the EIR/EIS at the program level. 

JWPCP.  See HYD-1 (Program) and HYD-3 (Program) for details on construction and construction spills 
for the conveyance system that are applicable to the construction of the solids processing digesters at the 
JWPCP.  Construction impacts would be potentially significant and will be addressed in the EIR/EIS at 
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the program level.  See HYD-1 (Program) and HYD-3 (Program) for details on operation of the 
conveyance system that are applicable to the operation the solids processing digesters at the JWPCP.  
Operational impacts would be less than significant and will not be addressed in the EIR/EIS at the 
program level.   

There would be an increase in the quantity of biosolids that must be managed by the Sanitation Districts.  
This would increase composting, land application, and activities at landfills within the JOS service area 
and areas outside the JOS service area.  The actual land application or beneficial use would occur on 
existing agricultural land or in existing beneficial use buildings.  The Sanitation Districts will only use 
sites that are properly permitted and for which all site-specific impacts, including the potential for 
impacting groundwater, have been mitigated thoroughly through either preparation of site-specific 
environmental documents or compliance with other federal, state, and local regulations.  Therefore, the 
increase in biosolids at the JWPCP would not result in increased levels of groundwater contamination at 
the existing beneficial use sites or landfills.  Operational impacts of biosolids would not occur and will 
not be addressed in the EIR/EIS at the program level. 
 

HYD-4.  Overall Determination: Potentially Significant Impact.  Construction impacts would not occur and will not be 
addressed in the EIR/EIS at the program level.  Operation of WRP effluent management at the SJCWRP, POWRP, LCWRP, 
LBWRP, and WNWRP could significantly impact production wells.  Therefore, operational impacts related to WRP effluent 
management at the WRPs would be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  The producing potable water aquifers range from depths of 1,000 feet to 2,000 feet 
in the JOS service area (MWD 2007).  In shallower areas, many of the aquifers are confined by thick 
aquitards (sediments that allow very limited groundwater migration) and are protected from surface 
contamination (MWD 2007).  The production wells in the JOS service area draw from deep aquifers 
specifically to avoid contamination that is located closer to the surface.  Construction of the conveyance 
improvements would occur within the public rights-of-way of existing streets at depths less than 30 feet 
bgs.  Construction would not cause regulatory standards in existing production wells to be violated due to 
the depth of the production wells and the depth of the location of the conveyance system construction.  
Operation of the conveyance system would occur in a self-contained system, as it currently does.  It 
would not cause regulatory standards in existing production wells to be violated.  Therefore, construction 
and operation of the conveyance improvements would not cause regulatory water quality standards at an 
existing production well to be violated.  Impacts would not occur and will not be addressed in the 
EIR/EIS at the program level. 

WRPs.  See HYD-4 (Program) for details regarding conveyance system construction and operation that 
are applicable to the construction and operation of the expansion at the SJCWRP and process 
optimization at the SJCWRP, POWRP, LCWRP, and LBWRP.  Construction and operational impacts on 
existing production wells would not occur and will not be addressed in the EIR/EIS at the program level.   

Because portions of the Rio Hondo, San Jose Creek, and San Gabriel River are unlined, a change in the 
volume of tertiary treated effluent discharged from the SJCWRP, POWRP, or WNWRP could result in a 
change of water quality in a production well.  Therefore, operation of WRP effluent management at the 
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SJCWRP, POWPR, and WNWRP would be potentially significant and will be addressed in the EIR/EIS 
at the program level.  Additionally, discharges from the LCWRP and LBWRP are released to Los 
Coyotes Creek and the San Gabriel River, and flow into the San Gabriel River Tidal Prism.  A change in 
volume of treated effluent discharged from locations downstream of the spreading grounds from the 
SJCWRP, LCWRP, and LBWRP could alter the volume of freshwater flows that enter the tidal prism, 
potentially resulting in increased salinity within the tidal prism and a resultant increase in saltwater 
intrusion within connected aquifers.  Impacts would be potentially significant; therefore operation of 
WRP effluent management at the SJCWRP, LCWRP, and LBWRP will be addressed in the EIR/EIS at 
the program level.   

JWPCP.  See HYD-4 (Program) for details regarding construction and operation of the conveyance 
system that are applicable to the construction and operation of the solids processing digesters at the 
JWPCP.  See HYD-1 (Program) for details regarding operation of biosolids management that would be 
applicable to this threshold.  Construction and operation of solids processing facilities and operation of 
biosolids management would not violate regulatory water quality standards at an existing production well.  
Impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
 

HYD-5.  Overall Determination: Potentially Significant Impact.  Construction of all program elements and operation of WRP 
effluent management at the SJCWRP, POWRP, and WNWRP could substantially alter the existing drainage pattern of the site or 
area.  Therefore, construction and operational impacts related to these specific program elements would be potentially significant 
and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See HYD-1 (Program) for details regarding conveyance construction impacts, 
which are applicable to this threshold.  Construction impacts would be potentially significant and will be 
addressed in the EIR/EIS at the program level. 

Once operational, the conveyance system would convey wastewater to the WRPs or JWPCP for 
treatment.  The conveyance system would be buried underground and the surface conditions would be 
returned to their existing conditions (i.e., concrete, pavement, and curbs and gutters found normally along 
the public rights-of-way of existing streets).  Therefore, operation of the conveyance improvements would 
not substantially alter the existing drainage pattern of the site or area; impacts would not occur and will 
not be addressed in the EIR/EIS at the program level.  

WRPs.  See HYD-1 (Program) for details regarding WRP construction impacts, which are applicable to 
this threshold.  Construction impacts would be potentially significant and will be addressed in the 
EIR/EIS at the program level. 

The WRPs are fully developed and have completely developed drainage systems to collect stormwater as 
well as discharge tertiary treated effluent from the WRPs into receiving waters.  Plant expansion at the 
SJCWRP would result in new treatment facilities located adjacent to the existing facilities in an area of 
maintained lawn and concrete.  The operation of these facilities would not substantially alter the existing 
drainage pattern of the site or area.  The impervious area generated by the new facilities would tie into the 
existing stormwater drainage system on site.  Under operating conditions, process optimization facilities 
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at the SJCWRP, POWRP, LCWRP, and LBWRP would be buried underground, and surface conditions 
would be returned to their existing conditions, which include parking lots and maintained lawn areas for 
the SJCWRP, asphalt and disturbed soil for the POWRP, a driving range for the LCWRP, and a disturbed 
soil and ruderal vegetation area for the LBWRP.  Therefore, the operation of plant expansion at the 
SJCWRP and process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would not result in 
an alteration of drainage at the WRPs that would result in substantial erosion or siltation on or off site.  
Impacts would not occur and will not be addressed in the EIR/EIS at the program level.  

The operation of WRP effluent management at the SJCWRP, POWRP, and WNWRP could alter the 
existing drainage pattern of unlined receiving waters due to a change in volume.  Therefore, operations of 
WRP effluent management at the SJCWRP, POWRP, and WNWRP would be potentially significant and 
will be addressed in the EIR/EIS at the program level.  

During operation of WRP effluent management, the LBWRP and LCWRP would continue to discharge 
tertiary treated effluent into concrete-lined receiving waters; there would be no erosion due to the 
concrete lining of the channel.  Therefore, operation of WRP effluent management at the LBWRP and 
LCWRP would not result in impacts and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  See HYD-1 (Program) for details regarding JWPCP construction impacts, which are applicable 
to this threshold.  Construction impacts of the solids processing digesters would be potentially significant 
and will be addressed in the EIR/EIS at the program level. 

The JWPCP is a fully developed site with an extensive stormwater drainage system used to collect all 
stormwater runoff generated by the impervious surfaces on site.  There are no natural features adjacent to 
the area where the solids processing digesters would operate.  Therefore, the operation of the solids 
processing digesters would not substantially alter the existing drainage pattern of the site or area.  
Operational impacts of solids processing would not occur and will not be addressed in the EIR/EIS at the 
program level. 

Biosolids would be beneficially used or landfilled at existing sites designed to receive biosolids.  
Therefore, the increase in biosolids at the JWPCP would not result in alteration of existing drainage 
patterns at the receiving beneficial use sites or landfills that would cause substantial erosion or siltation.  
Operational impacts as a result of biosolids management would not occur and will not be addressed in the 
EIR/EIS at the program level. 
 

HYD-6.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
substantially alter the existing drainage pattern of the site or area or substantially increase the rate or amount of surface runoff in a 
manner that would result in flooding on site or off site.  Therefore, construction and operational impacts would be less than 
significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction of the conveyance improvements would result in trenching and soil 
excavation.  This would result in an alteration to the existing drainage pattern of a site.  However, the 
construction of the improvements to the conveyance system would be temporary, and the site would be 
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returned to its existing conditions with the completion of construction.  Therefore, construction of the 
conveyance improvements would not substantially alter the existing drainage pattern of a site that would 
result in onsite or offsite flooding.  Impacts would be less than significant and will not be addressed in the 
EIR/EIS at the program level. 

Once operational, the conveyance system would convey wastewater to the WRPs or JWPCP for 
treatment.  The conveyance system would be buried underground and self-contained.  Surface conditions 
would be returned to their existing conditions (i.e., concrete, pavement, and curbs and gutters found 
normally along the public rights-of-way of existing streets).  Therefore, operation of the conveyance 
improvements would not substantially alter existing drainage patterns resulting in flooding on site or off 
site.  Impacts would be less than significant and will not be addressed in the EIR/EIS at the program level.  

WRPs.  Construction of plant expansion at the SJCWRP and process optimization at the SJCWRP, 
POWRP, LCWRP, and LBWRP would occur within the existing footprint of each of the WRPs.  
Generally, the existing footprint of the WRPs consists of impervious surfaces with an existing stormwater 
drainage system.  Construction would alter the drainage pattern of the WRPs; however, development 
would contribute only a minor addition to existing impervious surfaces.  Furthermore, none of the WRPs 
are located within a 100-year flood zone as discussed in HYD-9 (Program).  Therefore, although 
construction could modify the existing drainage patterns of the WRPs, it would not result in flooding on 
site or off site.  Impacts would be less than significant and will not be addressed in the EIR/EIS at the 
program level.  

The WRPs are fully developed and have completely developed drainage systems to collect stormwater as 
well as discharge tertiary treated effluent from the WRPs into receiving waters.  The operation of plant 
expansion facilities at the SJCWRP would not substantially alter the existing drainage pattern of the site 
or area.  The impervious area created by these facilities would tie into the existing stormwater drainage 
system on site.  Under operating conditions, the majority of the process optimization facilities at the 
SJCWRP, POWRP, LCWRP, and LBWRP would be buried underground and the surface would be 
returned to previous existing conditions, which include parking lots and maintained lawn areas for the 
SJCWRP, asphalt and disturbed soil for the POWRP, a driving range for the LCWRP, and a disturbed soil 
and ruderal vegetation area for the LBWRP.  Therefore, the operation of plant expansion at the SJCWRP 
and process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would not cause an alteration 
of drainage at the WRPs that would result in substantial flooding on site or off site.  Impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

Under effluent management operations, the volume of tertiary treated effluent discharged from the 
SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP could increase or decrease depending on future 
reuse demand.  Although there could be an increase in the volume of tertiary treated effluent discharged 
from the WRPs, this discharge would not flow into the stormwater drainage system, but would be directly 
discharged into receiving waters.  These receiving waters are specifically maintained for flood and 
drainage purposes during wet and dry flows and would be able to accommodate any increase in treated 
effluent discharged from the WRPs.  Therefore, operation of the SJCWRP, POWRP, LCWRP, LBWRP, 
and WNWRP would not create or contribute runoff that would alter the existing drainage pattern of a site 
in a manner that would result in flooding on site or off site.  Operational impacts would not occur and will 
not be addressed in the EIR/EIS at the program level. 

JWPCP.  Construction of the solids processing digesters would occur within the existing footprint of the 
JWPCP.  Generally, the existing footprint of the JWPCP consists of impervious surfaces with an existing 
stormwater drainage system.  Construction would alter the drainage pattern; however, development would 
contribute only a minor addition to existing impervious surfaces.  Furthermore, the JWPCP is not located 
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within a 100-year flood zone as discussed in HYD-9 (Program).  Therefore, although construction would 
modify the existing drainage patterns of the JWPCP, it would not result in flooding on site or off site.  
Impacts would be less than significant and will not be addressed in the EIR/EIS at the program level.  

The JWPCP is a fully developed site with an extensive stormwater drainage system that collects all 
stormwater runoff generated by the impervious surfaces on site.  The solids processing digesters would be 
self-contained and would be connected to the existing treatment systems at the JWPCP.  Therefore, the 
operation of the solids processing digesters would not substantially alter the existing drainage so that 
flooding would occur on or off site.  Impacts would not occur and will not be addressed in the EIR/EIS at 
the program level. 

See HYD-1 (Program) for a discussion of biosolids management operations applicable to this threshold.  
The existing drainage pattern of the biosolids beneficial use sites or landfills would not be substantially 
altered and, therefore, impacts would not occur.  Impacts will not be addressed in the EIR/EIS at the 
program level. 
 

HYD-7.  Overall Determination: Potentially Significant Impact.  Construction of all program elements (except solids processing 
and biosolids management) could create or contribute runoff water that could provide additional sources of pollutants or exceed 
the capacity of existing or planned stormwater drainage systems as discussed below.  Therefore, construction impacts related to 
these specific program elements would be potentially significant and will be addressed in the EIR/EIS at the program level.  
Operational impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  See HYD-1 (Program) for details regarding conveyance system construction 
impacts, which are applicable to this threshold.  Construction impacts would be potentially significant and 
will be addressed in the EIR/EIS at the program level. 

Once operational the conveyance system would convey wastewater to the WRPs or JWPCP for treatment.  
The conveyance system would be buried underground and the system would be self-contained.  Surface 
conditions would be returned to their existing conditions (i.e., concrete, pavement, and curbs and gutters 
found normally along the public rights-of-way of existing streets).  Therefore, operation of the 
conveyance improvements would not create runoff water or provide substantial additional sources of 
polluted runoff.  Impacts would not occur and will not be addressed in the EIR/EIS at the program level.  

WRPs.  See HYD-1 (Program) for details regarding WRP construction impacts, which are applicable to 
this threshold.  Construction impacts associated with plant expansion at the SJCWRP and process 
optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would be potentially significant and will 
be addressed in the EIR/EIS at the program level. 

Operation of plant expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, 
LCWRP, and LBWRP would not result in substantial runoff that would exceed the capacity of storm 
drains or generate polluted runoff.  The WRPs are fully developed and have drainage systems to collect 
stormwater as well as discharge tertiary treated effluent from the WRPs into receiving waters.  Plant 
expansion at the SJCWRP would result in new treatment facilities.  The operation of these facilities 
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would not substantially alter the existing drainage pattern of the site or area.  The impervious area 
generated by the new facilities would tie into the existing stormwater drainage system on site.  Under 
operating conditions, process optimization would be buried underground and the surface would be 
returned to previous existing conditions.  Therefore, the operation of the plant expansion at the SJCWRP 
and process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would not result in polluted 
runoff.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the program 
level.  

Under effluent management operations, the volume of tertiary treated effluent discharged from the 
SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP could increase or decrease.  The effluent would 
continue to be tertiary treated and regulated by the RWQCB via the Clean Water Act and other state 
regulations.  Therefore, the effluent would not introduce any new pollutants into the receiving waters.  
Therefore, WRP effluent management at the SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP would 
not generate additional sources of polluted runoff.  Operational impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 

JWPCP.  See HYD-1 (Program) for details regarding JWPCP construction impacts, which are applicable 
to this threshold for the construction of the solids processing digesters.  Construction impacts of the solids 
processing digesters would be potentially significant and will be addressed in the EIR/EIS at the program 
level. 

The JWPCP is a fully developed site with an extensive stormwater drainage system used to collect all 
stormwater runoff generated by the impervious surfaces on site.  There are no natural features adjacent to 
the area where the solids processing digesters would operate.  The solids processing digesters would be 
self-contained and would be connected to the existing treatment systems at the JWPCP.  Therefore, the 
operation of the solids processing digesters would not create or contribute to runoff that would exceed the 
drainage system or provide substantial sources of polluted runoff.  Impacts would not occur and will not 
be addressed in the EIR/EIS at the program level. 

See HYD-1 (Program) for details regarding biosolids management operational impacts, which are 
applicable to this threshold.  Operational impacts of biosolids management would not occur and will not 
be addressed in the EIR/EIS at the program level. 
 

HYD-8.  Overall Determination: No Impact.  Construction and operation of all program elements would not result in 
demonstrable and sustained reduction of groundwater recharge capacity.  Therefore, no impacts would occur, and this threshold 
will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Groundwater recharge capacity refers to the capacity of an aquifer area to refill or 
recharge a potable groundwater aquifer and whether that refill capacity would be diminished (through 
reductions in soil permeability, surface area, or other effects).  Construction and operation of the 
conveyance improvements could occur at or below the groundwater table.  Throughout most of the 
subbasin, the near surface Bellflower aquiclude restricts vertical percolation into the underlying aquifers, 
and creates local semi-perched groundwater conditions.  Groundwater enters the basin through surface 
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and subsurface flows and by direct percolation of precipitation, stream flow, and applied water.  The 
aquifers are replenished predominantly within the forebay areas where permeable sediments are exposed 
at ground surface (DWR 2003).  Most of the aquifers in the Los Angeles Basin that store recharge water 
are at depths much greater than 20 feet bgs.  Construction would follow standard engineering and 
construction practices currently used by the Sanitation Districts to maintain their conveyance system.  
Trenching at the surface and up to 20 feet bgs would have no impact on groundwater.  Deeper 
construction could puncture this aquiclude and cause it to drain to lower aquifers; however, the typical 
depths of conveyance system construction would not cause this to occur and, therefore, would not cause 
subsidence in the aquifer(s) in the JOS service area.  Therefore, construction and operation of the 
conveyance improvements would not cause subsidence of soil and would not result in a reduction of 
groundwater recharge capacity.  Impacts would not occur and will not be addressed in the EIR/EIS at the 
program level. 

WRPs.  Construction and operation of plant expansion at the SJCWRP and process optimization at the 
SJCWRP, POWRP, LCWRP, and LBWRP would not cause subsidence of soil and would, therefore, not 
result in a reduction of groundwater recharge capacity.  Construction and operational impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

Under WRP effluent management operations, the volume of tertiary treated effluent discharged from the 
SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP could increase or decrease depending on future 
reuse demand.  Effluent would continue to be used for groundwater recharge at the spreading grounds and 
effluent management would not reduce the basin’s recharge capacity.  Operational impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  Construction and operation of the solids processing digesters at the JWPCP would not cause 
subsidence of soil and would, therefore, not result in a reduction of groundwater recharge capacity.  The 
additional biosolids digesters are expected to cover a relatively small area of the JWPCP, and they would 
be constructed in an area of impervious surfaces at the plant.  Therefore, construction and operation of the 
digesters would not reduce groundwater recharge capacity and will not be addressed in the EIR/EIS at the 
program level.  

Biosolids would be beneficially used or land filled at existing sites designed to receive biosolids.  
Therefore, the increase in biosolids at the JWPCP or at offsite locations would not add impervious 
surfaces that could reduce groundwater recharge capacity at the receiving beneficial use sites or landfills.  
Operational impacts of biosolids would not occur and will not be addressed in the EIR/EIS at the program 
level. 
 

HYD-9.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
place housing or other structures within a 100-year floodplain, which would impede or redirect flood flows.  Therefore, impacts 
would be less than significant and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Although it is unknown where the improvements to the conveyance system would 
occur, it is likely that most of the improvements would occur outside the designated 100-year floodplain, 
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which would remove them from flooding hazards.  However, should construction occur within a 100-year 
flood zone, the construction equipment, which would consist of typical backhoes, jackhammers, and 
bulldozers, would not impede or redirect flood flows.  Furthermore, the construction would be temporary 
and once it is completed, it generally would not result in an aboveground structure(s).  Therefore, 
construction impacts would be less than significant and operational impacts would not occur.  
Construction and operational impacts will not be addressed in the EIR/EIS at the program level. 

WRPs and JWPCP.  Construction and operation of program elements at the WRPs and JWPCP would 
not place housing or other structures within a 100-year flood hazard area, as mapped on a federal Flood 
Hazard Boundary, Flood Insurance Rate Map, which would impede or redirect flood flows.  All of the 
program facilities are located outside the 100-year flood hazard area.  Therefore, impacts would not 
occur, and this issue will not be addressed in the EIR/EIS at the program level. 
 

HYD-10.  Overall Determination: Less Than Significant Impact.  Construction and operation of program elements would not 
expose people or structures to a significant risk involving flooding including flooding as a result of the failure of a levee or dam.  
Therefore, impacts would be less than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System and JWPCP.  Construction and operation of the conveyance improvements and 
solids processing and biosolids management would not increase the number of people working at the 
JWPCP.  Furthermore, the conveyance system would be underground during operating conditions.  
Therefore, these program elements would not expose people or structures to a significant risk of loss, 
injury, or death involving flooding, including flooding as a result of the failure of a levee or dam.  
Therefore, construction and operational impacts would be less than significant and will not be addressed 
in the EIR/EIS at the program level.   

WRPs.  The closest dam upstream of a program facility is Santa Fe Dam, located 6.3 miles upstream of 
the SJCWRP.  If the dam were to fail, there would be ample time for evacuation during construction at 
this facility.  Furthermore, during operations, plant expansion at the SJCWRP and process optimization at 
SJCWRP would not require an increase in the number of people currently working at the WRP.  
Therefore, construction and operational impacts associated with the SJCWRP would be less than 
significant and will not be addressed in the EIR/EIS at the program level. 
 

HYD-11.  Overall Determination: Potentially Significant Impact.  Construction and operation of the POWRP could be subject to 
inundation by a mudflow.  Therefore, construction and operational impacts related to this specific program element would be 
potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization X X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 
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Conveyance System and JWPCP.  As discussed under GEO-1 (Program), improvements to the 
conveyance system, solids processing at the JWPCP, and biosolids management at the JWPCP and 
elsewhere in the state of California typically would be located in flat areas that would not support 
mudflows.  Furthermore, the JWPCP is not located in an area designated as a landslide area (California 
Department of Conservation 1999e).  Finally, these program facilities would be located inland (over 5 
miles away from the coast) with numerous intervening structures related to the urban environment 
(buildings, freeways, etc.) that they would not be subject to inundation through a tsunami or seiche.  
Therefore, construction and operation of the improvements to the conveyance system and at the JWPCP 
would not be subject to inundation by seiche, tsunami, or mudflow.  Construction and operational impacts 
would not occur and will not be addressed in the EIR/EIS at the program level. 

WRPs.  As discussed in GEO-1 (Program), the plant expansion at the SJCWRP and process optimization 
at the SJCWRP, LCWRP, and LBWRP typically would be located in flat areas, within the footprint of the 
existing WRPs, in areas that would not support a mudflow.  Furthermore, these facilities are located 
sufficiently inland (over 5 miles away from the coast) with many intervening urban structures that they 
would not be subject to inundation through a tsunami or seiche.  Therefore, construction and operation at 
these three WRPs would not be subject to inundation by seiche, tsunami, or mudflow and will not be 
addressed in the EIR/EIS at the program level.  However, the POWRP is located adjacent to an identified 
landslide area; therefore, during construction, it could be subject to a mudflow.  Therefore, construction 
and operational impacts would be potentially significant for process optimization at the POWRP and will 
be addressed in the EIR/EIS at the program level.  
 

HYD-12.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
substantially increase workers’ or the public’s actual or potential exposure to wastes or pathogens.  Therefore, impacts would be 
less than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Construction and operation of all program elements would not substantially 
increase workers' or the public's actual or potential exposure to wastes or pathogens.  The Sanitation 
Districts would continue to comply with all California Division of Occupational Safety and Health 
(Cal/OSHA) requirements for worker safety.  Worker exposure to wastes or pathogens would be 
minimized because the Sanitation Districts would continue to comply with water quality standards for 
adequate disinfection.  Furthermore, none of the program elements result in an increase in the number of 
employees at the various facilities over existing conditions; therefore, operation of the program would not 
expose new employees to pathogens. 

The effluent discharged into receiving waters or used as reclaimed water throughout Southern California 
is tertiary treated effluent that conforms with all RWQCB and California Department of Public Health 
standards.  

Biosolids management at the JWPCP includes an increase in biosolids; however, biosolids would 
continue to be processed and transported according to EPA standards.  Furthermore, the actual land 
application or beneficial use would occur on existing agricultural land or in existing beneficial use 
buildings.  The Sanitation Districts would only use sites that are properly permitted and for which all 
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site-specific impacts, including the potential for affecting riparian areas and sensitive natural 
communities, have been mitigated thoroughly through either preparation of site-specific environmental 
documents or compliance with other federal, state, and local regulations.  Therefore, construction and 
operational impacts would be less than significant, and this issue will not be addressed in the EIR/EIS at 
the program level. 

Hydrology, Water Quality (Freshwater), and Public Health Project Discussion 
 

HYD-1.  Overall Determination: Potentially Significant Impact.  Construction at all shaft sites could create pollution, 
contamination, or nuisance as defined in Section 13050 of the California Water Code (CWC) or cause regulatory standards to be 
violated, as defined in the applicable NPDES stormwater permit or water quality control plan for the receiving water body.  
Therefore, construction impacts for these specific project elements would be potentially significant and will be addressed in the 
EIR/EIS at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Hydrology, Water Quality (Freshwater), and Public Health is specific to freshwater impacts.  All impacts on ocean water quality 
associated with the construction and operation of the riser and diffuser are discussed in Marine Environment Section XI. 

Tunnel Alignments – Onshore and Offshore.  The tunneling construction method determines the 
volume of water that could be generated within the tunnel.  The tunnel would be watertight because of use 
of a TBM.  Equal pressure between the cutting face of the TBM and the soil would be maintained to 
retain the integrity of the tunnel as it is drilled and to prevent collapse.  Minimal leakage of groundwater 
into the excavation would occur because the soil interface is isolated within the pressurized cutting face.  
Therefore, minimal volumes of water would need to be removed through dewatering during tunnel 
construction.  However, any water generated by tunnel construction would be collected at the working 
shaft site and diverted to the sewer for treatment by either the Sanitation Districts at the JWPCP or the 
City of Los Angeles at the Terminal Island Water Reclamation Plant.  Water generated during tunnel 
construction would not be released directly into receiving waters.  Therefore, onshore and offshore tunnel 
construction would not create pollution, contamination, or nuisance.  Construction impacts would be less 
than significant, and will not be addressed in the EIR/EIS at the project level. 

Once the onshore and offshore tunnels are operational, they would be self-contained and would convey 
secondary treated effluent from the JWPCP to the Pacific Ocean.  This conveyance would not result in 
water pollution, contamination, or a nuisance.  Therefore, operational impacts would not occur, and this 
issue will not be addressed in the EIR/EIS at the project level. 

All Shaft Sites.  Construction at all shaft sites could result in water quality impacts through the 
generation of nuisance water during the shaft construction process or the handling of large amounts of 
excavated soil.  The earth-moving and excavation activities could increase short-term erosion at the sites, 
which could result in a violation of water quality standards.  Therefore, construction impacts associated 
with any shaft site would be potentially significant and will be addressed in the EIR/EIS at the project 
level. 
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Once operational, the shaft sites would consist of self-contained, underground facilities.  There could also 
be some low-profile, aboveground facilities.  Operational impacts would not exist and will not be 
addressed in the EIR/EIS at the project level. 
 

HYD-2.  Overall Determination: Potentially Significant Impact.  Construction and operation of several project elements could 
adversely change the level, rate, or direction of flow of groundwater as the tunneling occurs.  Therefore, construction and 
operational impacts related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS 
at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Hydrology, Water Quality (Freshwater), and Public Health is specific to freshwater impacts.  All impacts on ocean water quality 
associated with the construction and operation of the riser and diffuser are discussed in Marine Environment Section XI.   

Tunnel Alignments – Onshore and Offshore.  As discussed under Impact HYD-1 (Project), the onshore 
and offshore tunnel construction method would cause the tunnel to be watertight.  Some water, however, 
typically enters the excavation by entrainment in cuttings.  The water volumes are low, so there is little 
potential to affect groundwater flow direction during tunneling.  Furthermore, the tunnel diameter is small 
(approximately 22 foot external diameter) relative to the thickness of the sediments through which it is 
constructed.  Therefore, groundwater would flow above and below the tunnel during both construction 
and operations, and there would be no substantial change in flow rate.  Therefore, construction and 
operational impacts on groundwater flow volume, rate, and direction for the onshore and offshore tunnel 
would be less than significant and will not be addressed in the EIR/EIS at the project level.  

All Shaft Sites.  Construction and operations at the shaft sites could result in a change in the direction, 
rate, or flow of groundwater.  Therefore, impacts associated with all the shaft sites would be potentially 
significant and will be addressed in the EIR/EIS at the project level. 
 

HYD-3.  Overall Determination: Potentially Significant Impact.  Construction of several project elements could result in an 
increased level of groundwater contamination through salt water intrusion, or affect the fate and transport of existing groundwater 
contaminants.  Therefore, construction impacts related to these specific project elements would be potentially significant and will 
be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at 
the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Hydrology, Water Quality (Freshwater), and Public Health is specific to freshwater impacts.  All impacts on ocean water quality 
associated with the construction and operation of the riser and diffuser are discussed in Marine Environment Section XI. 
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Tunnel Alignments – Onshore.  The onshore tunnel has the potential to result in an increased level of 
groundwater contamination (including that from percolation, injection, or salt water intrusion).  There are 
salt water intrusion barriers along the coast of southern California, such as the Dominguez Gap seawater 
barrier.  These barriers are comprised of wells that inject freshwater into the subsurface to maintain a 
barrier and prevent salt water from intruding into the fresh groundwater aquifers.  Although these barriers 
would not directly conflict with the onshore tunnel alignments, if the TBM passes within proximity of the 
barriers, the operation of the injection well(s) may need to be temporarily suspended.  Therefore, 
construction impacts along the onshore tunnel alignment would be potentially significant, and this issue 
will be addressed in the EIR/EIS at the project level. 

See HYD-1 (Project) for a discussion of operational impacts of the onshore tunnel applicable to this 
threshold.  Operation of any onshore tunnel would not result in an increased level of groundwater 
contamination, and no impacts would occur.  Operational impacts will not be addressed in the EIR/EIS at 
the project level. 

Tunnel Alignments – Offshore.  Construction of the offshore tunnel would not affect the fate of existing 
groundwater contamination and would not result in an increased level of groundwater contamination.  
There is no known existing groundwater contamination at the depths the offshore alignments would be 
constructed; therefore, the fate of existing contamination cannot be affected and an increase above 
existing levels cannot occur.  Because the tunnel would be installed behind the cutter head and each 
segment would be sealed to the earlier segment with a neoprene gasket, groundwater would be prevented 
from freely flowing into the tunnel.  The tunnel itself would contain very few hazardous materials during 
construction, thereby minimizing the potential for spills and releases.  If any hazardous materials were 
released during tunneling, it would be physically impossible for them to leach into the groundwater 
because they would be moving against the pressure gradient created by the tunnel.  Therefore, 
construction of the offshore tunnel would not result in an increased level of groundwater contamination.  
Impacts would not occur and will not be addressed in the EIR/EIS at the project level. 

See HYD-1 (Project) for a discussion of operational impacts of the offshore tunnel applicable to this 
threshold.  Operation of the offshore tunnel would not result in an increased level of groundwater 
contamination, and no impacts would occur.  Operational impacts will not be addressed in the EIR/EIS at 
the project level. 

All Shaft Sites.  Groundwater contamination could occur in association with spills within the shaft 
excavation or on the ground surface in the construction area.  Shaft construction also has the potential to 
affect existing groundwater contamination, primarily by affecting the direction and rate of groundwater 
flow via construction and any associated dewatering activities.  Therefore, construction impacts would be 
potentially significant and will be addressed in the EIR/EIS at the project level.  

See HYD-1 (Project) for a discussion of operational impacts of the shaft sites applicable to this threshold.  
Under operating conditions, the shaft sites would consist of a self-contained, belowground access 
structure that would not have the ability to influence existing groundwater contamination or increase 
groundwater contamination above existing levels.  Therefore, operational impacts would not occur and 
will not be addressed in the EIR/EIS at the project level. 
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HYD-4.  Overall Determination: Potentially Significant Impact.  Construction of the onshore tunnel, and at the JWPCP East 
and JWPCP West shaft sites, could violate regulatory water quality standards in an existing production well.  Therefore, 
construction impacts related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS 
at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf N/A N/A 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf N/A N/A 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

N/A N/A 

Tunnel Alignments – Onshore.  There are several production wells located near the JWPCP that are 
identified in the JWPCP Tunnel and Ocean Outfall Feasibility Report (Parsons 2011).  These wells could 
be located near the path of the onshore tunnel alignments.  Therefore, construction impacts would be 
potentially significant and will be addressed in the EIR/EIS at the project level. 

See HYD-1 (Project) for a discussion of operational impacts of the onshore tunnels applicable to this 
threshold.  Operation of any onshore tunnel would not cause regulatory standards in an existing 
production well to be violated, and no impacts would occur.  Therefore, operational impacts will not be 
addressed in the EIR/EIS at the project level. 

Tunnel Alignments – Offshore.  There are no potable wells located offshore.  Therefore, construction 
and operation of any offshore tunnel would not have an impact on water quality standards in potable wells 
and will not be addressed in the EIR/EIS at the project level.  

See HYD-1 (Project) for a discussion of operational impacts of the offshore tunnels applicable to this 
threshold.  Operation of any offshore tunnel would not cause regulatory standards in an existing 
production well to be violated, and no impacts would occur.  Impacts will not be addressed in the 
EIR/EIS at the project level. 

Shaft Sites – JWPCP East and JWPCP West.  See HYD-4 (Project) for details regarding potable wells 
within the vicinity of the JWPCP.  Construction at the JWPCP East shaft site or JWPCP West shaft site 
could cause regulatory water quality standards to be violated at these existing wells.  Therefore, 
construction impacts would be potentially significant and will be addressed in the EIR/EIS at the project 
level. 

See HYD-1(Project) for a discussion of operational impacts of the JWPCP East and JWPCP West shaft 
sites applicable to this threshold.  Operation at these two shaft sites would not cause regulatory standards 
in an existing production well to be violated and no impacts would occur.  Impacts will not be addressed 
in the EIR/EIS at the project level. 

Shaft Sites – TraPac, LAXT, Southwest Marine, Angels Gate, and Royal Palms.  These shaft sites are 
located on the ocean side of the saltwater intrusion barriers that exist in the Los Angeles region.  There 
are no potable wells located on the ocean side of the salt water intrusion barrier; therefore, construction 
and operation of these wells would not result in water quality violations of a potable well because none 
exist within the vicinity of the shaft sites.  Impacts would not occur and will not be addressed in the 
EIR/EIS at the project level.   
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All Riser/Diffuser Areas.  There are no potable wells in the ocean.  Construction and operation of the 
riser and diffuser would not be applicable to production well thresholds and, therefore, are not discussed 
in this section or in the Marine Environment Section XI. 
 
HYD-5.  Overall Determination: Potentially Significant Impact.  Construction at all shaft sites could substantially alter the 
existing drainage pattern of the site or area in a manner that would result in substantial erosion or siltation on site or off site.  
Therefore, construction impacts related to these specific project elements would be potentially significant and will be included in 
the EIR/EIS at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Hydrology, Water Quality (Freshwater), and Public Health is specific to freshwater impacts.  All impacts on ocean water quality 
associated with the construction and operation of the riser and diffuser are discussed in Marine Environment Section XI. 

Tunnel Alignments – Onshore and Offshore.  Similar to the air quality impacts, water quality impacts 
associated with tunneling the onshore and offshore alignments would not actually occur within the tunnel, 
but rather at the shaft sites, as discussed in HYD-1 (Project).  Therefore, impacts associated with any 
excavated material and any water generated during tunneling are discussed under shaft sites.  
Construction and operational impacts associated with the tunnel alignments would not occur and will not 
be addressed in the EIR/EIS at the project level. 

All Shaft Sites.  See HYD-1(Project) for details regarding the construction at the shaft sites.  
Construction at any shaft site could substantially alter the existing drainage patterns of the site that could 
result in substantial erosion or siltation on site or off site.  Therefore, construction impacts would be 
potentially significant and will be addressed in the EIR/EIS at the project level. 

See HYD-1(Project) for details regarding the operation at the shaft sites that are applicable to this 
threshold.  Operation at the shaft sites would not substantially alter the existing drainage pattern of the 
sites and would not cause erosion or siltation on site or off site.  Therefore, impacts would not occur and 
will not be addressed in the EIR/EIS at the project level.  
 
HYD-6.  Overall Determination: Less Than Significant Impact.  Construction and operation of project elements would not 
substantially alter the existing drainage pattern of the site or area or substantially increase the rate or amount of surface runoff in a 
manner that would result in flooding on site or off site.  Therefore, impacts would be less than significant, and this threshold will not 
be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Hydrology, Water Quality (Freshwater), and Public Health is specific to freshwater impacts.  All impacts on ocean water quality 
associated with the construction and operation of the riser and diffuser are discussed in Marine Environment Section XI. 
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Tunnel Alignments – Onshore and Offshore.  Construction and operation of the onshore and offshore 
tunnels would be located below the ground surface and below the seafloor.  There is no drainage pattern 
in the subsurface and, therefore, tunneling would not alter the drainage pattern to cause flooding.  See the 
analysis below regarding any nuisance water generated during tunneling at the shaft sites.  Therefore, 
construction and operation would not result in flooding on site or off site.  Construction and operational 
impacts would not occur and will not be addressed in the EIR/EIS at the project level.   

All Shaft Sites.  As stated in the Feasibility Report (Parsons 2011), groundwater infiltration through the 
temporary shaft walls in the soft ground should be less than 10 gallons per minute (GPM) with no more 
than 0.5 GPM from any 1 square foot of wall.  Permanent inflows should be 0 GPM as the walls are 
expected to be water tight.  Once shaft site walls are shored up with concrete, any water continues to flow 
down on the outside of the shaft site wall, eliminating the potential to significantly alter drainage at the 
surface or to significantly alter the rate of runoff at the surface.  The diameter of the shaft sites 
(approximately 25 to 60 feet) is relatively small compared to the existing environment and thus, the shaft 
site itself does not add much impervious surface such that drainage patterns would be significantly 
altered.  Therefore, construction impacts would be less than significant and will not be addressed in the 
EIR/EIS at the project level. 

See HYD-1 (Project) for a discussion of operational impacts of the shaft sites applicable to this threshold.  
Operation at any shaft site would not result in a substantial change to the existing drainage pattern of a 
site, resulting in flooding on site or off site, and impacts would not occur.  Operational impacts will not be 
addressed in the EIR/EIS at the project level. 
 

HYD-7.  Overall Determination: Potentially Significant Impact.  Construction at all shaft sites could create or contribute to 
runoff water which could then exceed the capacity of the existing stormwater drainage system.  Therefore, construction impacts 
related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  
Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Hydrology, Water Quality (Freshwater), and Public Health is specific to freshwater impacts.  All impacts on ocean water quality 
associated with the construction and operation of the riser and diffuser are discussed in Marine Environment Section XI. 

Tunnel Alignments – Onshore and Offshore.  As discussed previously in HYD-1 (Project), tunnel 
boring of the onshore and offshore tunnel has the potential to create some water during tunneling.  
Dewatering volumes are minimized during tunnel construction because of the construction technique.  As 
tunnel construction proceeds, the watertight tunnel is constructed in place.  Water can only enter the 
excavation at the cutting head of the TBM.  This area is isolated within the pressurized cutting face, and 
experiences minimal leakage.  Moreover, any water generated by tunnel construction would be collected 
at the working shaft and diverted to the sewer for treatment by either the Sanitation Districts at the 
JWPCP or the city of Los Angeles at the Terminal Island Water Reclamation Plant.  Impacts would be 
less than significant and will not be addressed in the EIR/EIS at the project level. 
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See HYD-1 (Project) for a discussion of operational impacts of the tunnels applicable to this threshold.  
Operation of the tunnels would not generate runoff; therefore, impacts would not occur.  Operational 
impacts will not be addressed in the EIR/EIS at the project level. 

All Shaft Sites.  Construction at any shaft site has the potential to generate water, which could result in 
runoff that would exceed the capacity of the existing stormwater drainage system.  Therefore, 
construction impacts would be potentially significant and will be addressed in the EIR/EIS at the project 
level.  

See HYD-1 (Project) for details regarding the operation at the shaft sites that are applicable to this 
threshold.  Operations at any shaft site would not generate additional runoff water; therefore, impacts 
would not occur and will not be addressed in the EIR/EIS at the project level.  
 

HYD-8.  Overall Determination: No Impact.  Construction and operation of all project elements would not result in a reduced 
capacity for groundwater recharge.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at 
the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Hydrology, Water Quality (Freshwater), and Public Health is specific to freshwater impacts.  All impacts on ocean water quality 
associated with the construction and operation of the riser and diffuser are discussed in Marine Environment Section XI. 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  As discussed under HYD-8 (Program), 
groundwater recharge capacity refers to the capacity of an area to refill or recharge a potable groundwater 
aquifer and whether that refill capacity would be diminished (through reductions in soil permeability, 
surface area, or other effect).  The construction and operation of the project elements would not occur in 
designated groundwater recharge areas.  Therefore, impacts would not occur and will not be addressed in 
the EIR/EIS at the project level. 
 

HYD-9.  Overall Determination: Less Than Significant Impact.  Construction and operation of all project elements would result 
in impacts that are less than significant regarding flood zones, and this threshold will not be addressed in the EIR/EIS at the project 
level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf N/A N/A 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf N/A N/A 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

N/A N/A 
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Tunnel Alignments – Onshore and Offshore.  Construction and operation of the onshore and offshore 
tunnels would be located below ground surface.  Therefore, they would not be located within a designated 
100-year flood zone.  Construction and operational impacts would not occur and will not be addressed in 
the EIR/EIS at the project level. 

All Shaft Sites.  The City of Los Angeles General Plan Safety Element (1996) identifies several shaft 
sites that are located in the 100-year and 500-year flood zones.  The TraPac, Angels Gate, and Royal 
Palms shaft sites are within the 100-year flood zone, and the Southwest Marine shaft site is located within 
the 500-year flood zone.  Construction of the project at the shaft sites identified in the flood zones would 
involve heavy and large equipment; however, it would not involve any permanent structures or homes.  
Therefore, construction impacts would be less than significant and will not be addressed in the EIR/EIS at 
the project level. 

Under operating conditions, all of the shaft sites would consist of a belowground access structure.  There 
could be some aboveground facilities that would not result in impeding or redirecting flood waters.  
Therefore, operational impacts would not occur and will not be addressed in the EIR/EIS at the project 
level. 

All Riser/Diffuser Areas.  Because there are no flood zones in the ocean, impacts associated with 
flooding and flood zones are not applicable and will not be addressed in the EIR/EIS at the project level 
or in the Marine Environment Section XI. 
 

HYD-10.  Overall Determination: No Impact.  Construction and operation of the project elements would not expose people or 
structures to a significant risk of loss, injury, or death involving flooding, including flooding as a result of the failure of a levee or 
dam.  Therefore, impacts would be less than significant and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf N/A N/A 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf N/A N/A 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

N/A N/A 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  No levees or dams are located within the 
vicinity of the project elements (California Department of Conservation 1999e, 1999f).  Furthermore, 
once operational, project elements would not require an increase in employees and, therefore, would not 
expose people to flooding.  Finally, once operational, all project elements would be below ground surface, 
with the potential for a few aboveground facilities.  These structures would have a limited potential for 
damage during flooding.  Construction and operational impacts would not occur; therefore, this issue will 
not be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  Because there is no possibility for flooding through the failure of a dam or 
levee during the construction or operation of the riser and diffuser, impacts associated with flooding are 
not applicable and will not be addressed in the EIR/EIS at the project level or in the Marine Environment 
Section XI. 
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HYD-11.  Overall Determination: Potentially Significant Impact.  Construction of several project elements would be located 
within designated tsunami inundation zones.  Therefore, construction impacts related to these specific project elements would be 
potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not be 
addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf X – 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 

Tunnel Alignments – Onshore and Offshore.  Construction and operation of the onshore and offshore 
tunnel would be located in the subsurface.  The subsurface is not affected by tsunamis, seiches, or 
mudflows; therefore, construction and operational impacts would not occur and will not be addressed in 
the EIR/EIS at the project level. 

Shaft Sites – JWPCP East, JWPCP West, and Angels Gate.  The JWPCP East and JWPCP West shaft 
sites are located inland and not within a tsunami inundation zone.  The JWPCP is a fully developed 
industrial site with wastewater treatment facilities and has no topographic variation or relief that could 
support a mudflow.  Per the City of Los Angeles General Plan Public Safety Element (1996), the Angels 
Gate shaft site is located outside of the tsunami hazard zone; therefore, it would not experience the 
potential effects of a tsunami.  Furthermore, the Angels Gate shaft site is relatively flat and would have a 
low potential for a mudflow.  Therefore, construction and operational impacts associated with these three 
shaft sites would not occur and will not be addressed in the EIR/EIS at the project level. 

Shaft Sites – TraPac, LAXT, Southwest Marine, and Royal Palms.  The TraPac, LAXT, Southwest 
Marine, and Royal Palms shaft sites are located within a designated tsunami inundation zone (County of 
Los Angeles 2009).  Furthermore, Royal Palms is located at the base of a coastal bluff and thus could be 
affected by a mudslide during inclement weather.  Therefore, construction impacts at Royal Palms would 
be potentially significant and will be addressed in the EIR/EIS at the project level. 

During operations, the shaft sites would primarily consist of a self-contained, belowground access 
structure.  The shaft sites could have a few low-profile, aboveground facilities.  These facilities would not 
be subject to inundation by a tsunami or mudflow because of their low profile and the fact that they would 
be self-contained.  Therefore, operational impacts would not occur and will not be addressed in the 
EIR/EIS at the project level. 

All Riser/Diffuser Areas.  The riser and diffuser areas are not at risk for mudflows or seiche due to the 
lack of exposed steep slopes or confined bodies of water in the area.  Furthermore, these areas are located 
in the ocean and, therefore, not subject to mudflows or seiches.  However, the riser and diffuser areas and 
existing ocean outfalls are located in a tsunami zone.  Therefore, during construction, impacts would be 
potentially significant and will be addressed in the EIR/EIS at the project level.  Once the riser and 
diffuser and/or existing ocean outfalls are constructed, they would be located on the bottom of the ocean 
and not susceptible to a tsunami; therefore, operational impacts would not occur and will not be addressed 
in the EIR/EIS at the project level. 
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HYD-12.  Overall Determination: No Impact.  Construction and operation of the project elements would not substantially 
increase workers’ or the public’s actual or potential exposure to wastes or pathogens.  Therefore, no impacts would occur, and this 
threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Hydrology, Water Quality (Freshwater), and Public Health is specific to freshwater impacts.  All impacts on ocean water quality 
associated with the construction and operation of the riser and diffuser are discussed in Marine Environment Section XI. 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  Construction and operation of project 
elements would not substantially increase workers' or the public's actual or potential exposure to wastes or 
pathogens.  Construction or operation of any tunnel or shaft would not involve potential wastes or 
pathogens; therefore, there would be no risk of exposure to workers or the public.  Therefore, impacts 
would not occur and will not be addressed in the EIR/EIS at the project level.   
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Land Use and Planning Checklist 

  Program Project 

X. LAND USE AND PLANNING.  
Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

LU-
1. 

Physically divide an established 
community? 

      

LU-
2. 

Conflict with any applicable land use 
plan, policy, or regulation of an agency 
with jurisdiction over the project 
(including, but not limited to, a general 
plan, specific plan, local coastal 
program, or zoning ordinance) adopted 
for the purpose of avoiding or 
mitigating an environmental effect? 

      

LU-
3. 

Be located within the vicinity of a 
private airstrip and result in a conflict 
with the airport land use plan, or where 
such a plan has not been adopted, be 
located within 2 miles of an airport or 
private airstrip and result in safety 
hazard for people residing or working in 
the project area? 
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Land Use and Planning Program Discussion 
 

LU-1.  Overall Determination: No Impact.  Construction and operation of the program elements would not divide an established 
community.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Conveyance improvements would generally be constructed underground within 
public rights-of-way in existing roads.  Therefore, construction would not divide an existing community, 
and work would be temporary.  Once operational, the improvements to the conveyance system would be 
located completely underground and, therefore, would not divide an existing community.  Construction 
and operational impacts would not occur and will not be addressed in the EIR/EIS at the program level. 

WRPs and JWPCP.  Generally, the program elements would be constructed and operated within the 
footprint of existing JOS facilities.  Biosolids management would occur at existing beneficial use or land 
application facilities, and no new facilities would be built to accommodate the additional biosolids 
generated by the program.  Therefore, construction and operation of the WRPs and JWPCP would not 
physically divide an established community, and impacts would not occur.  This issue will not be 
addressed in the EIR/EIS at the program level. 
 

LU-2.  Overall Determination: Potentially Significant Impact.  Construction and operation of several program elements could 
conflict with applicable land use plans, policies, or regulations.  Therefore, construction and operational impacts related to these 
specific program elements would be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion X X 

WRP – Process Optimization X X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X X 

JWPCP – Biosolids Management N/A X 

Conveyance System.  Improvements to the conveyance system generally would be constructed and 
operated within the public rights-of-way of existing streets.  Permits from the jurisdictions the 
conveyance system would be located in may be required; however, because the improvements would 
occur within the public rights-of-way of existing streets, they would not conflict with any applicable land 
use plan, policy, or regulation of the jurisdictions.  Therefore, construction and operational impacts would 
not occur and will not be addressed in the EIR/EIS at the program level. 

WRPs and JWPCP.  The construction and operation of the WRPs and JWPCP would occur in multiple 
jurisdictions as identified in Table 2-1 of this appendix.   

The modifications to the WRPs would be located in the county of Los Angeles and the cities of Cerritos, 
Long Beach, and Pomona.  Therefore, the construction of plant expansion at the SJCWRP and process 
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optimization at the SJCWR, POWRP, LCWRP, and LBWRP would be subject to the general plans and 
zoning of Cerritos, Long Beach, and Pomona, and the General Plan of the County of Los Angeles.  
Furthermore, the majority of the program is located in the Southern California Association of 
Governments (SCAG) region; therefore, the program elements would also be subject to the regional 
comprehensive plan.  Construction at the WRPs could conflict with these applicable land use plans and 
regulations and will be addressed in the EIR/EIS at the program level.  Once these program elements are 
complete and operational, they are not expected to conflict with applicable land use plans.  However, this 
issue will be addressed in the EIR/EIS at the program level. 

WRP effluent management would result in the continued discharge of treated effluent from existing 
discharge points into receiving waters.  Discharge of treated effluent cannot conflict with applicable land 
use plans, policies, or regulations.  Policies that specifically regulate the quality of the discharge are 
discussed in Hydrology, Water Quality (freshwater) and Public Health Section IX and Chapter 11.  
Therefore, impacts would not occur and will not be addressed in the EIR/EIS at the program level. 

The JWPCP is located in the city of Carson, where the construction of the solids processing digesters and 
the increase in the operations of biosolids management would occur.  However, the biosolids would then 
be transported to other locations in the state of California.  These locations include the counties of Kings, 
Kern, Yuma, San Bernardino, and Riverside.  Therefore, the construction of the solids processing 
digesters and the operation of biosolids management could conflict with applicable land use plans, 
policies, and regulations.  Once the solids processing digesters are complete and operational, they are not 
expected to conflict with applicable land use plans.  However, this issue will be addressed in the EIR/EIS.  
Therefore, construction and operation will be addressed in the EIR/EIS at the program level.   
 

LU-3.  Overall Determination: No Impact.  All program elements would not be located within the vicinity of a private airstrip or 
within 2 miles of an airport and would not conflict with an airport land use plan.  Therefore, no impacts would occur, and this 
threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Although it is unknown where the improvements to the existing conveyance 
system would occur under the program, construction and operation of the improvements to the 
conveyance system would not conflict with an airport land use plan or result in a safety hazard.  The 
conveyance system is located completely underground and while cranes and heavy equipment may be 
used during construction of the improvements, they would not be so large or tall as to affect air traffic.  
Furthermore, once the conveyance system improvements are operational, they would generally be located 
underground.  Therefore, impacts associated with the construction and operation of the conveyance 
improvements would not occur and will not be addressed in the EIR/EIS at the program level. 

WRPs and JWPCP.  The only program facility located within 2 miles of an airport is the LBWRP (ESRI 
2009b).  The Los Alamitos Army Airfield is located approximately 1 mile south/southeast of the 
LBWRP.  The I-605 separates the LBWRP and the airfield.  The Long Beach Airport is approximately 
2.7 miles from the LBWRP, just outside the 2-mile radius of the threshold.  Construction and operation of 
the program elements would not have an impact on either the Los Alamitos Army Airfield or the Long 
Beach Airport.  Construction of process optimization facilities at the LBWRP would include heavy 
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equipment and perhaps some typical construction cranes; however, the cranes would not be sufficiently 
tall to obstruct or conflict with any air traffic.  All construction would occur within the footprint of the 
existing LBWRP.  Once operational, the majority of the process optimization facilities at the LBWRP 
would be underground and would not obstruct air traffic.  Therefore, impacts would not occur and will 
not be addressed in the EIR/EIS at the program level. 

Land Use and Planning Project Discussion 
 

LU-1.  Overall Determination: No Impact.  Construction and operation of all project elements would not physically divide an 
established community.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project 
level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  Construction and operation of all project elements would be located at existing 
industrial facilities, existing open space areas, underground, or in the middle of the ocean; they would not 
be located in the middle of a community.  Therefore, construction and operation of all project elements 
would not physically divide an established community, and impacts would not occur.  This issue will not 
be addressed in the EIR/EIS at the project level. 
 

LU-2.  Overall Determination: Potentially Significant Impact.  Construction and operation of project elements could conflict with 
applicable land use plans, policies, or regulations of an agency with jurisdiction over project elements, as discussed below.  
Therefore, construction and operational impacts related to these specific project elements would be potentially significant and will 
be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

. 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  Construction of project elements would 
occur over multiple jurisdictions as identified in Table 2-2 of this appendix.  The onshore tunnel would 
extend through the city of Carson and the Port of Los Angeles, and the communities of Wilmington and 
San Pedro, which are located in the city of Los Angeles.  The shaft sites also would be located in the city 
of Carson, the Port of Los Angeles, and the communities of San Pedro and Wilmington.  Therefore, these 
project elements would be subject to the City of Los Angeles and City of Carson General Plans and 
zoning, the Community Plans of San Pedro and Wilmington, the General Plan Element for the Port, the 
Community Plan for the Port (Port Master Plan), and potentially other applicable land use plans of these 
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cities and communities.  Furthermore, several project elements are located within the Local Coastal Plan 
of the San Pedro Community.  The entire project is located in the SCAG region; therefore, construction of 
the project elements would also be subject to the regional comprehensive plan.  Construction of all project 
elements could conflict with these applicable land use plans, policies, or regulations and, therefore, 
impacts would be potentially significant.  This issue will be addressed in the EIR/EIS at the project level.  
Once the project elements are complete and operational, the project elements are not expected to conflict 
with applicable land use plans.  However, this issue will be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  The SP Shelf riser and diffuser area is located more than 3 nautical miles off 
the southern California coast.  Therefore, it is located in federal waters, rather than state waters, and is 
primarily governed by the Coastal Zone Management Act.  The PV Shelf riser and diffuser area and the 
existing ocean outfalls are located within 3 nautical miles of the southern California coast.  Therefore, 
they are located in state waters, primarily governed by the California Coastal Act and local coastal 
programs.  Construction and rehabilitation could conflict with these applicable plans, policies, and 
regulations.  This issue will be addressed in the EIR/EIS at the project level.  Once the project elements 
are complete and operational, the project elements would be located on the seafloor and are not expected 
to conflict with applicable land use plans.  However, this issue will be addressed in the EIR/EIS at the 
project level. 
 

LU-3.  Overall Determination: No Impact.  None of the project elements are located within 2 miles of an airstrip or airport or 
located within an airport land use plan.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS 
at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  Construction and operation of the project elements would not be located within 2 
miles of a public or private airstrip and would not conflict with any airport land use plans (ESRI 2009b).  
Therefore, there would be no construction or operational impacts associated with all project elements.  
This issue will not be addressed in the EIR/EIS at the project level.
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Marine Environment (Marine Hydrology, Water Quality, Biological Resources, Noise and Public Health) Checklist 

  Program (marine environment thresholds 
are generally not applicable to the program 

elements) 

Project 

XI. MARINE ENVIRONMENT 
(MARINE HYDROLOGY, WATER 
QUALITY, BIOLOGICAL 
RESOURCES, NOISE AND 
PUBLIC HEALTH).  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

MAR-
1. 

Create pollution, contamination, or 
nuisance, as defined in Section 13050 
of the California Water Code (CWC), 
or cause regulatory standards to be 
violated, as defined in the applicable 
NPDES permit(s) or State Water 
Quality Control Plan for ocean waters 
for concentration and emissions of 
discharge?   

      

MAR-
2. 

Substantially degrade marine sediment 
quality or character? 

      

MAR-
3. 

Result in the substantial loss of 
individuals or the reduction of existing 
habitat, of a state- or federally listed 
endangered, threatened, rare, protected, 
candidate, or sensitive plant or animal 
species or a species of special concern? 

      

MAR-
4. 

Result in the substantial degradation or 
disruption of habitat for marine biota 
or local biological communities? 

      

        



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-138 

November 2012 
 

 

  Program (marine environment thresholds 
are generally not applicable to the program 

elements) 

Project 

XI. MARINE ENVIRONMENT 
(MARINE HYDROLOGY, WATER 
QUALITY, BIOLOGICAL 
RESOURCES, NOISE AND 
PUBLIC HEALTH).  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

MAR-
5. 

Interfere with the movement/migration 
corridors of marine biota? 

      

        

MAR-
6. 

Result in adverse effects to public 
health? 

      

MAR-
7. 

Impair beneficial uses designated in 
the California Ocean Plan 
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Marine Environment (Marine Hydrology, Water Quality, Biological Resources, 
Noise and Public Health) Program Discussion 

Please note that impacts on the San Gabriel River Tidal Prism are addressed in Hydrology, Water Quality 
(Freshwater), and Public Health Section IX. 

The conveyance system; plant expansion at the SJCWRP; process optimization at the SJCWRP, POWRP, 
LCWRP, and LBWRP; effluent management at the SJCWRP, POWRP, LCWRP, LBWRP, and 
WNWRP; new solids processing digesters at the JWPCP; and the biosolids management at the JWPCP 
and throughout California would not be located in the marine environment.  These program elements 
would be constructed and operated on land.  Therefore, marine environment thresholds do not apply to 
these program elements and marine issues will not be addressed in the EIR/EIS at the program level.  

Marine Environment (Marine Hydrology, Water Quality, Biological Resources, 
Noise and Public Health) Project Discussion 

Construction and operation of the riser and diffuser on either the SP Shelf or the PV Shelf, or construction 
and operation of the rehabilitation of the existing ocean outfalls, are the only project elements that would 
be located in the marine environment and, therefore, could have an impact on the marine environment.  
Construction at the Royal Palms shaft site would occur in proximity to the ocean and could affect the 
marine environment.  The construction and operation of all other project elements would occur on land.  
Therefore, the marine environment thresholds only apply to the riser and diffuser areas and the Royal 
Palms shaft site; other project elements will not be addressed in this section and the EIR/EIS at the project 
level. 
 

MAR-1.  Overall Determination: Potentially Significant Impact.  Construction and operation on all the riser and diffuser areas 
could create pollution, contamination, or nuisance, as defined in Section 13050 of the CWC, or cause regulatory standards to be 
violated, as defined in the applicable NPDES permit(s) or state water quality control plan for ocean waters for concentration and 
emissions of discharge.  Therefore, construction and operational impacts related to these specific project elements would be 
potentially significant and will be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Riser/Diffuser Areas.  Construction activities such as sediment excavation and ballast rock 
placement, as well as utilizing equipment that requires fuels, would result in potentially significant 
impacts.  Additionally, construction and operations could take place either in or near the 
dichlor-diphenyl-tricholorethan/ polychlorinated biphenyl (DDT/PCB) Study Area as discussed in 
MAR-3 (Project).  Therefore, impacts would be potentially significant, and this issue will be addressed in 
the EIR/EIS at the project level. 
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MAR-2.  Riser/Diffuser Areas – Overall Determination: Potentially Significant Impact.  Construction and operation on all the 
riser and diffuser areas could substantially degrade marine sediment quality or character.  Therefore, impacts related to these 
specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Riser/Diffuser Areas.  As discussed in MAR-4 (Project), benthic communities are adapted to live in 
specific types of sediment.  The construction of the SP Shelf or the PV Shelf riser and diffuser could 
disturb the marine sediment quality or character.  It would include the construction of either a riser and 
diffuser on the SP or PV Shelf, and/or include modifications to the existing ocean outfall system on the 
PV Shelf.  This in-water construction could suspend and transport sediment to different areas of the ocean 
floor.  Therefore, construction impacts would be potentially significant and will be addressed in the 
EIR/EIS at the project level. 

The operation of the riser and diffuser and rehabilitation of the existing ocean outfalls would include the 
discharge of treated effluent into the Pacific Ocean.  Depending on the ocean currents and the discharge at 
the new location, the discharge could substantially degrade marine sediment quality or character around 
the diffuser.  Operational impacts would be potentially significant and will be addressed in the EIR/EIS at 
the project level. 
 

MAR-3.  Overall Determination: Potentially Significant Impact.  Construction and operation on all riser and diffuser areas could 
result in the substantial loss of individuals or the reduction of existing habitat, of a state- or federally listed endangered, threatened, 
rare, protected, candidate, or sensitive plant or animal species or a species of special concern.  Therefore, impacts related to 
these specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Riser/Diffuser Areas.  Construction and operation of the riser and diffuser on the SP Shelf or 
PV Shelf and of the existing ocean outfalls could result in the substantial loss of individuals or the 
reduction of existing habitat of a state- or federally listed endangered, threatened, rare, protected, 
candidate, or sensitive marine plant or animal species or a species of special concern.  Impacts would be 
potentially significant and will be addressed in the EIR/EIS at the project level. 
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MAR-4.  Overall Determination: Potentially Significant Impact.  Construction and operation on all riser and diffuser areas could 
result in the substantial degradation or disruption of marine habitat or local biological communities.  Therefore, impacts related to 
these specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Riser/Diffuser Areas.  Benthic (bottom dwelling) and demersal (bottom associated) marine species 
are adapted to live with specific bottom types and, on a finer scale, often show preferences among similar 
types of sediments.  For example, species that burrow through or live in tubes within soft sediments 
(infauna) would not be found on exposed rocks, while those that form permanent attachments to hard 
surfaces would not be successful in a sand bed.  Within these broader soft-bottom and hard-bottom habitat 
types, there are further influences of sediment characteristics, so that different assemblages are found in 
fine sand and coarse sand bottoms, or on low-relief rock cobble versus a high-relief rocky reef.  In 
addition, water depth, currents, and nutrient availability play important roles in bottom community 
characteristics.  

Information from a photographic survey of marine communities on the SP Shelf was conducted with a 
geological survey of the same area (Cadien et al. 2006).  Photographic transect survey data and 
professional knowledge was used to identify marine habitats (Cadien et al. 2006).  All hard- and 
soft-bottomed sediment types on the shelf and areas of the slope from an 8- to 255-meter (26- to 837-foot) 
depth were examined.  Habitat and bottom types on the SP and PV Shelves tend to be patchy, with mixed 
bottom types common.  Overall, the SP Shelf has bottom areas with abrupt transitions from soft- to 
hard-bottom, but frequently bottom areas are more transitional with overlap of habitats and bottom types 
within an area.  The survey identified seven habitat types on the shelf and upper slope, variously 
composed of seven community groups (Cadien et al. 2006).  Information from this survey, along with 
sediment and geological data from this and other studies, was utilized to associate potential riser and 
diffuser locations with the type of marine habitats likely to be found in the area. 

Bottom sediments on the PV Shelf appear to be alternating layers of sand and clay through most of the 
southeastern extent of the area with sediments comprising clay with some thin sand layers to the 
northwest (Fugro 2011).  The San Pedro escarpment is located on the PV Shelf, and the San Pedro Sea 
Valley is located to the south.  While the actual habitat composition through most of the PV Shelf area 
(on the SP Shelf) was not determined, soft-bottomed communities are likely similar to the mid-shelf and 
outer shelf/upper slope communities found during the photographic transect survey.  Hard-bottomed 
habitat detected by remote sensing on the PV Shelf is near the San Pedro Sea Valley and likely supports 
reef communities similar to those found elsewhere on the SP Shelf.  The photographic survey revealed 
that the composition of assemblages on the shelf related to depth gradients and bottom type, as expected.  
All assemblages were relatively widespread on the shelf. 

Sediments vary on the SP Shelf.  At approximately 65 meters (213 feet), they are composed of alternating 
layers of sand and clay, with deep sand (greater than approximately 5 meters or 15 feet) bottom 
sediments.  Marine habitat in the vicinity of the SP Shelf riser and diffuser area appears to be primarily 
soft-bottomed, bioturbated muddy sand, based on remote sensing data.  There are some hard-bottom areas; 
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however, the photographic transect found primarily soft-bottomed habitat with a mid-shelf community 
typified by brittle stars and white sea urchins (Dartnell et al. 2006; Cadien et al. 2006).  Slightly down 
slope on the transect is an area identified as outer shelf/upper slope habitat.  This habitat is typified by 
fragile sea urchins and Pacific sanddab.  Further down slope, the mid-shelf community is again common.  
In addition, some hard-bottomed habitat was noted in photographic transects to the southeast (Dartnell et 
al. 2006; Cadien et al. 2006).  Hydroids and bryozoans, as well as hard-bottom associated species such as 
lingcod and blackeye goby, likely dominate this nearby reef habitat.  

The SP Shelf and PV Shelf riser and diffuser areas and the existing ocean outfalls are located within the 
Pacific Coast Groundfish Fishery Management Plan (FMP).  The FMP identifies essential fish habitat 
(EFH) off the coast of California, and the goals and policies of the FMP are to be considered in 
conjunction with the national standards of the Magnuson-Stevens Fishery Conservation and Management 
Act (MSA).  EFH is defined as those waters and substrate necessary for fish spawning, breeding, feeding, 
or growth to maturity.  The SP Shelf and PV Shelf are both areas identified as EFH within the FMP.  
Habitat for recreational fishing is also important on the SP and PV Shelves.  There are known recreational 
fishing reefs located on both shelves within the general vicinity of the PV Shelf riser and diffuser area.  
There are two fishing reefs located on the PV Shelf within the general vicinity of the riser and diffuser 
locations.  There are also two fishing reefs located on the SP Shelf within the general vicinity of the riser 
and diffuser locations.  Target species at these reefs would be rockfish, lingcod, ocean whitefish, and 
California scorpion fish.  Kelp and sand bass might be at reefs located at shallower depths.   

Construction of a new riser and diffuser could disrupt the ocean floor around the riser and diffuser 
location; therefore, construction could result in a substantial loss, degradation, or disruption of habitat of 
marine biota or local biological communities.  However, construction of a new ocean outfall would 
provide habitat, just as the existing ocean outfall provides habitat.  This would be a beneficial impact.   

As discussed in MAR-2 (Project), there would be some potential for the discharge of the new ocean 
outfall to change sediment characteristics and, therefore, habitat, during its operation.   

Rehabilitation of the existing ocean outfall system could also result in degradation or disruption of marine 
biota or local biological communities.  The existing ocean outfalls would need to be inspected, and new 
ballast rock may need to be added to the outfall.  This could disrupt the extensive and variable 
communities that are currently established on the existing ocean outfalls.   

Therefore, construction and operation of the new riser and diffuser and rehabilitation of the existing ocean 
outfalls could result in the substantial loss, degradation, or disruption of habitat for marine biota or local 
biological communities.  Construction and operational impacts would be potentially significant and will 
be addressed in the EIR/EIS at the project level. 
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MAR-5.  Overall Determination: Potentially Significant Impact.  Construction and operation on all riser and diffuser areas could 
interfere with the movement/migration corridors of marine biota.  Therefore, impacts related to these specific project elements 
would be potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Riser/Diffuser Areas.  Disturbances associated with construction related to water quality, underwater 
sound, vessel strikes, and entanglement could interfere with migration corridors.  Therefore, construction 
of the riser and diffuser and rehabilitation of the existing ocean outfalls would have the potential to 
interfere with the movement/migration corridors of marine biota.  Construction impacts would be 
potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts are 
not expected to occur because the riser and diffuser and the existing ocean outfalls are located on the 
seafloor; however, this issue will also be addressed in the EIR/EIS at the project level. 
 

MAR-6.  Riser/Diffuser Areas – Overall Determination: Potentially Significant Impact.  Construction impacts would not occur 
and will not be addressed in the EIR/EIS at the project level.  Operation on all riser and diffuser areas could result in adverse 
effects to public health.  Therefore, operational impacts related to these specific project elements would be potentially significant 
and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf N/A X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf N/A X 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

N/A X 

Riser/Diffuser Area – San Pedro Shelf and Palos Verdes Shelf.  Construction impacts are not 
applicable because treated effluent would not be released during construction.  Under operating 
conditions, the SP Shelf and PV Shelf riser and diffuser would release secondary treated effluent into the 
Pacific Ocean at a newly located discharge location.  While secondary treated effluent does not adversely 
affect public health due to its level of treatment and removal of bacteria, this issue will be addressed in the 
EIR/EIS at the project level. 

Riser/Diffuser Area – Existing Ocean Outfalls.  Rehabilitation of the existing ocean outfalls would 
allow for the continued use of the existing ocean outfalls and would not adversely affect public health.  
Under this project element, there would be no net increase in the amount of discharge from the ocean 
outfall.  Furthermore, there would be no change in the quality of the effluent.  Therefore, the discharge 
would remain the same as the existing conditions, which currently does not adversely affect public health.  
However, operation of the rehabilitation of the existing ocean outfalls will be addressed in the EIR/EIS at 
the project level. 
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MAR-7.  Overall Determination: Potentially Significant Impact.  Construction and operation on all riser and diffuser areas could 
impair beneficial uses designated in the California Ocean Plan.  Therefore, construction and operational impacts related to these 
specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

Shaft Site – Royal Palms.  Construction at the Royal Palms shaft site could affect beneficial uses of the 
beach and coastal area as designated in the California Ocean Plan.  Therefore, construction impacts would 
be potentially significant and will be addressed in the EIR/EIS at the project level.  Once the shaft site is 
operational, existing conditions will return; therefore, impacts are not expected to occur; however, 
operational impacts will be addressed in the EIR/EIS at the project level. 

Riser/Diffuser Area – San Pedro Shelf and Palos Verdes Shelf.  Marine beneficial uses and water 
quality standards are managed by the State Water Resources Control Board (SWRCB) and the nine 
California RWQCBs.  SWRCB formulates and adopts a water quality control plan for the marine waters 
of California in the California Ocean Plan (Ocean Plan) (SWRCB 2005).  The Ocean Plan identifies 
applicable beneficial uses of marine waters and establishes water quality objectives necessary to achieve 
and maintain the beneficial uses (SWRCB 2005).  The beneficial uses identified for the Pacific Ocean by 
the Ocean Plan include industrial water supply; water contact and non-contact recreation, including 
aesthetic enjoyment; navigation; commercial and sport fishing; mariculture; preservation and 
enhancement of designated areas of special biological significance (ASBS); management of rare and 
endangered species; marine habitat; fish migration; fish spawning; and shellfish harvesting (SWRCB 
2005). 

The beneficial uses identified by the Los Angeles RWQCB Basin Plan (Basin Plan) for the general 
nearshore2 (Los Angeles RWQCB 1995) and offshore areas in Los Angeles County are similar to those 
uses identified in the Ocean Plan, and they include  industrial service supply; navigation; water contact 
recreation; water non-contact recreation; commercial and sport fishing; marine habitat; wildlife habitat; 
the support of rare species; the support of migration patterns; and high quality waters that support the 
spawning and early development of fish and the suitable collection of shellfish for human consumption 
and commercial or sport purposes (Los Angeles RWQCB 1995).  The RWQCB will evaluate the request 
for 401 certification for the construction and operation of a diffuser on the SP Shelf or PV Shelf based 
upon the beneficial uses and water quality standards. 

Constructing the new riser and diffuser on either the SP Shelf or PV Shelf could disturb ocean sediment 
as discussed in MAR-2 (Project).  Furthermore, it would be constructed either within or in proximity to 
the designated DDT/PCB Study Area as discussed in MAR-2 (Project) and MAR-1 (Project).  This could 
temporarily affect designated beneficial uses.  Under operating conditions, the new riser and diffuser 
would release secondary treated effluent into the Pacific Ocean.  The release at the San Pedro and Palos 
Verdes diffuser and riser areas would be a newly located discharge influenced differently by the currents 

                                                      
2 Nearshore is defined by the Basin Plan as: Nearshore includes the zone bounded by the shoreline and a line 
1,000 feet from the shoreline or the 30 foot contour depth, whichever is farther from the shoreline.  
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than the present discharge at the existing ocean outfalls.  Although the amount of discharge would not 
change from what is currently released at the existing ocean outfalls, the change in location and the 
influence of currents could result in an impact on beneficial uses.  Therefore, construction and operation 
of the new riser and diffuser has the potential to substantially affect designated beneficial uses and would 
result in potentially significant impacts that will be addressed in the EIR/EIS at the project level.   

Riser/Diffuser Area – Existing Ocean Outfalls.  Rehabilitation of the existing ocean outfalls could 
affect designated beneficial uses.  During construction, the DDT/PCB study area could be disturbed.  
During operation there would be no net increase in the amount of discharge from the existing ocean 
outfalls.  Therefore, the discharge would remain the same as the existing conditions.  Currently, the 
discharge does not result in affecting designated beneficial uses; however, this will be addressed in the 
EIR/EIS at the project level.  Therefore, construction and operational impacts for the rehabilitation of the 
existing ocean outfalls will be addressed in the EIR/EIS at the project level. 
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Noise and Vibrations (Terrestrial) Checklist 

  Program Project 

XII. NOISE AND VIBRATIONS 
(TERRESTRIAL).  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

NOI
-1. 

Expose persons to or generate noise 
levels in excess of standards established 
in a local general plan or noise ordinance 
or applicable standards of other 
agencies? 

      

NOI
-2. 

Expose persons to or generate excessive 
groundborne vibration or groundborne 
noise levels? 

      

NOI
-3. 

Result in a substantial permanent 
increase in ambient noise levels in the 
project vicinity above levels existing 
without the project? 

      

NOI
-4. 

Result in a substantial temporary or 
periodic increase in ambient noise levels 
in the project vicinity above levels 
existing without the project? 

      

NOI
-5. 

Be located within an airport land use 
plan area, or, where such a plan has not 
been adopted, within 2 miles of a public 
airport or public use airport and expose 
people residing or working in the project 
area to excessive noise levels? 
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  Program Project 

XII. NOISE AND VIBRATIONS 
(TERRESTRIAL).  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

NOI
-6. 

Be located in the vicinity of a private 
airstrip and expose people residing or 
working in the project area to excessive 
noise levels? 
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Noise and Vibrations (Terrestrial) Program Discussion 
 

NOI-1.  Overall Determination: Potentially Significant Impact.  Construction and operation of several program elements could 
expose persons to or generate noise levels in excess of standards.  Therefore, construction and operational impacts related to 
these specific program elements would be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A X 

Conveyance System.  Construction of approximately 33 miles of conveyance system upgrades would 
likely exceed standards established in local general plans or noise ordinances.  This construction would 
generally occur within public rights-of-way along roads; however, it could be located in residential 
neighborhoods or within immediate proximity to sensitive receptors.  Sensitive noise receptors are 
generally defined by specific city or county jurisdictions but typically include residential uses, 
institutional uses such as schools, and hospitals and parks.  Therefore, construction of the conveyance 
improvements would be potentially significant and will be addressed in the EIR/EIS at the program level. 

Once operational, the conveyance system would be located underground and would be used to transport 
wastewater to the WRPs and JWPCP for treatment.  The conveyance of wastewater would not result in 
any noise.  No new pumping stations or generators would be part of the operation of the conveyance 
system.  Therefore, the operation of the conveyance improvements would not exceed standards 
established by a local general plan or noise ordinance.  Operational impacts would not occur and will not 
be addressed in the EIR/EIS at the program level. 

WRPs.  The WRPs are primarily located in industrial areas immediately adjacent to freeways and major 
arterial roads.  Traffic noise generated by automobiles is the main source of noise in the WRP areas.  
Depending on the size of the freeway or road and the traffic patterns, approximately 70 to 78 A-scale 
decibels (dBA) of noise can be generated at 50 feet.  Sensitive noise receptors are generally defined by 
specific city or county jurisdictions but typically include residential uses, institutional uses such as 
schools, and hospitals and parks.  Generally, potentially sensitive receptors adjacent to the SJCWRP, 
POWRP, and LBWRP that would experience construction activities under the program would be located 
more than 300 feet away from construction activities.  Iron-Wood Nine Golf Course is within the 
footprint of the LCWRP and may be considered a sensitive noise receptor closer than 300 feet. 

Noise levels generated by construction equipment (or by any point source) decrease at a rate of 
approximately 6 dBA per doubling of distance from the source (Harris 1979).  Therefore, if a particular 
construction activity generated average noise levels of 89 dBA at 50 feet, the noise level would be 
83 dBA at 100 feet, 77 dBA at 200 feet, 71 dBA at 400 feet, and so on.  This calculated reduction in noise 
level is based on the loss of energy resulting from the geometric spreading of the sound wave as it leaves 
the source and travels outward.  Intervening structures that block the line of sight, such as buildings, 
would further decrease the resultant noise level by a minimum of 5 dBA.  Therefore, much of the 
construction noise generated by the WRP expansion and upgrades may be attenuated to acceptable levels 
(below 65 dBA) prior to reaching the sensitive receptors.  The Sanitation Districts may use drilled piles 
for the plant expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, LCWRP, and 
LBWRP.  This would include a drill auger, inserting an I-beam, and backfilling.  The Sanitation Districts 
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currently never pile drive within their facilities and would not pile drive for the program construction 
activities because vibrations from the pile driving can damage the existing facilities.  

Construction-generated noise is typically exempt per jurisdictional municipal codes if the construction is 
conducted during daytime hours and not on Sundays or federal holidays.  However, some construction 
may occur in the evening hours and, therefore, would not comply with existing standards.  Therefore, a 
discussion of the construction impacts and attenuating measures will be incorporated in the EIR/EIS at the 
program level. 

Operational noise for the plant expansion at the SJCWRP and process optimization at the SJCWRP, 
POWRP, LCWRP, and LBWRP would not result in a significant increase over the ambient noise levels at 
the existing WRP facilities or surrounding areas.  Currently, the ambient noise levels of the facilities are 
that of an industrial use next to freeways.  The Sanitation Districts currently use noise attenuating 
mechanisms at all their plants including locating pumps below ground surface and noise reduction 
measures on all compressors.  The new facilities at the WRPs would primarily be underground or would 
blend in with existing equipment, which do not currently create substantial noise (i.e., above 60 dBA).  
All new equipment would either be located below ground or would have noise reducing mechanisms that 
are similar to those currently used by the Sanitation Districts.  It is anticipated the plant expansion at the 
SJCWRP and process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would not include 
alarms, bells, or other loud industrial noises and would operate as the current equipment at the facilities 
operates.  Finally, no additional loud speaker systems would be added at the facilities.  Therefore, it is 
reasonable to assume operation would increase the ambient noise level of less than 5 dBA, which is 
barely audible to the human ear.  Furthermore, there would be no new employees associated with the 
plant expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, LCWRP, and 
LBWRP; therefore, there would be no increase in traffic noise generated by employees.  Operational 
impacts from the plant expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, 
LCWRP, and LBWRP would be less than significant and will not be addressed in the EIR/EIS at the 
program level.  

Operation of WRP effluent management at each of the WRPs would result in a change in volume of 
treated effluent discharged into receiving waters from existing discharge points.  Currently, the Sanitation 
Districts discharge effluent, which may generate minor levels of noise.  Simply changing the volume of 
discharging effluent would not create additional noise that would exceed standards established in a local 
general plan or noise ordinance.  Therefore, operational impacts from WRP effluent management at the 
SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP would not occur and will not be addressed in the 
EIR/EIS at the program level. 

JWPCP.  The existing noise setting at the JWPCP is primarily dominated by I-110 and traffic noise.  The 
Pacific Coast Highway (State Route 1) also passes near to the plant.  There are several sensitive receptors 
near the facility including residences to the north, south, east, and west.  Wilmington Junior High is to the 
east and Bay Harbor Hospital and the Kaiser Foundation Hospital are located over 1 mile to the 
southwest.  Pumps, aerators, trucks, and other equipment at the JWPCP generate noise, however, not 
above normally acceptable noise levels for industrial uses. 

The construction of the solids processing digesters would be located within the existing JWPCP footprint.  
It would result in similar construction noise as that generated at the WRP facilities.  Pile driving would 
not occur as the Sanitation Districts do not use pile driving to construct treatment plant facilities.  
Therefore, much of the construction noise generated by the solids processing may be attenuated to 
acceptable levels (below 65 dBA) prior to reaching the sensitive receptors.  Furthermore, 
construction-generated noise is typically exempt per jurisdictional municipal codes if the construction is 
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conducted during daytime hours and not on Sundays or federal holidays.  Although construction at the 
JWPCP would not occur during the evening/nighttime hours, or on Sundays or federal holidays, 
construction noise attenuating measures are generally applied.  Therefore, a discussion of the construction 
impacts associated with solids processing and attenuating measures will be addressed in the EIR/EIS at 
the program level. 

Once the new solids processing equipment is operational, it would not generate any noise.  Currently, the 
existing solids processing equipment does not generate noise levels above those typical of the JWPCP 
uses.  Furthermore, there would be no increase in employees at the JWPCP due to the operation of the 
new solids processing digesters; therefore, no new noise from employee trips would occur.  The new 
solids processing digesters equipment would not add significantly to the existing ambient noise level.  
Therefore, operation of the new solids processing digesters would not expose persons to or generate noise 
levels in excess of standards established in a local general plan or noise ordinance.  Operational impacts 
would be less than significant and will not be addressed in the EIR/EIS at the program level. 

An increase of approximately 20 truck trips per day at the JWPCP would be generated by the increase in 
biosolids.  Therefore, the operation of biosolids management could generate noise levels on existing 
streets.  Operational impacts associated with the biosolids management at the JWPCP would be 
potentially significant and will be addressed in the EIR/EIS at the program level.   

Once the biosolids leave the JWPCP, they would be transported to multiple locations throughout 
California.  No single location would receive all trips.  Furthermore, all of the locations for beneficial use, 
landfill, or land application of biosolids are located in either industrial areas or agricultural areas, 
typically with existing elevated ambient noise levels.  Therefore, any slight increase in truck trips at each 
of the locations would not generate significant noise levels above existing ambient levels.  Operation of 
biosolids management at the beneficial use, landfill, or land application locations would be less than 
significant and will not be addressed in the EIR/EIS at the program level. 
 

NOI-2.  Overall Determination: Less Than Significant Impact.  Construction and operation of the program elements would not 
result in excessive groundborne vibrations or groundborne noise levels.  Therefore, impacts would be less than significant, and this 
threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction activities associated with grading and excavation may result in some 
minor amount of ground vibration.  Construction of conveyance improvements would not involve special 
construction methods such as pile driving or blasting.  Vibration from conventional construction activity 
is typically below a level of human perception and well under levels that would cause damage to existing 
buildings, when the activity is more than approximately 50 feet from the receiver.  For this program 
element, conventional construction activities could take place at distances closer than 50 feet from 
sensitive receptors.  Based on data from the Federal Transit Administration (FTA), small bulldozers 
(which are representative of the size of construction equipment that would be on site) produce vibration 
levels of 0.003 inches per second (IPS) peak particle velocity (PPV) at a distance of 25 feet.  This level is 
well below widely accepted levels of perception thresholds (for example, the California Department of 
Transportation (Caltrans) has identified a PPV of between 0.0059 and 0.019 IPS PPV as the threshold of 
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human perception).  The FTA maintains a 0.12 IPS PPV threshold for potential damage to “extremely 
fragile historic buildings” (Caltrans 2004).  Additionally, vibration from these activities would be 
short-term and would end when construction is completed; therefore, construction and operational 
impacts associated with the conveyance system would be less than significant and will not be addressed in 
the EIR/EIS at the program level. 

WRPs.  Process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would involve 
constructing large underground storage tanks within the existing footprint of these WRPs.  This 
construction would not involve traditional pile driving as described in NOI-1(Program).  Furthermore, 
blasting would not occur because of the potential damage that could be done to the existing facilities 
located at each WRP.  Therefore, pile driving and blasting would not result in groundborne vibrations.  
The use of construction equipment would result in a minor increase in groundborne vibrations during 
grading and excavation.  However, as identified in the conveyance discussion, the vibrations would be 
well below widely accepted levels of perception thresholds.  Therefore, construction impacts associated 
with groundborne vibrations at the SJCWRP, POWRP, LCWRP, and LBWRP would be less than 
significant and will not be addressed in the EIR/EIS at the program level.  

Groundborne noise and vibration associated with plant expansion during construction and operation may 
occur, but is expected to be limited and may only occur during use of heavy construction equipment.  The 
Sanitation Districts do not pile drive (or use other equipment with the potential for large or sustained 
vibration effects) within their facilities because vibrations can damage the existing facilities.  Therefore, 
construction and operation associated with plant expansion is expected to be less than significant and will 
not be addressed in the EIR/EIS at the program level. 

The operation of process optimization facilities would involve operating underground wastewater storage 
tanks and wastewater treatment facilities similar to those already located at the WRPs.  Operation of these 
facilities would not result in groundborne vibrations.  Wastewater treatment utilizes pumps and gravity to 
treat wastewater in large concrete facilities.  None of the treatment processes create vibrations.  Operation 
of process optimization would involve the storage of wastewater until the WRP can treat it.  The storage 
of wastewater would not generate groundborne vibrations.  Therefore, operational impacts would not 
occur and will not be addressed in the EIR/EIS at the program level. 

Operation of WRP effluent management would involve a change in the volume of tertiary treated effluent 
discharged from existing discharge points at each WRP.  The change in volume discharged from each 
WRP would not result in groundborne vibrations.  Therefore, operational impacts of WRP effluent 
management would not occur and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  Construction at the JWPCP for the solids processing digesters may involve limited 
groundborne vibrations during use of heavy construction equipment; however, this construction is not 
expected to include pile driving, per the discussion above in NOI-1 (Program).  Therefore, construction 
impacts associated with the solids processing digesters would be less than significant and will not be 
addressed in the EIR/EIS at the program level.  Once operational, the new solids processing digesters 
would operate exactly as the existing ones and would not generate any groundborne vibrations or noise.  
Therefore, operation of the solids processing digesters would not result in groundborne vibrations and 
impacts would not occur.  Operational impacts will not be addressed in the EIR/EIS at the program level. 

Biosolids management at the JWPCP and at beneficial use and landfill facilities in California does not 
currently result in groundborne vibrations.  The management includes beneficial use, landfill, and land 
application.  At the JWPCP, there would be an increase in truck trips associated with the increase in 
biosolids transported to other areas of California; this increase in truck trips would not result in 
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groundborne vibrations.  Currently, biosolids-hauling trucks use Figueroa Street to access I-110.  
Figueroa is bounded on both sides by the JWPCP, between Lomita and Sepulveda, and does not have any 
sensitive receptors to groundborne vibrations (i.e., residential homes) along it.  Therefore, operation of 
biosolids management would not result in groundborne vibrations and will not be addressed in the 
EIR/EIS at the program level. 
 

NOI-3.  Overall Determination: Potentially Significant Impact.  Construction impacts would not occur and will not be addressed 
in the EIR/EIS at the program level.  Operation of biosolids management at the JWPCP could result in a substantial permanent 
increase in ambient noise levels in the project vicinity.  Therefore, operational impacts related to this specific program element 
would be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements N/A – 

SJCWRP – Plant Expansion N/A – 

WRP – Process Optimization N/A – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing N/A – 

JWPCP – Biosolids Management N/A X 

Conveyance System.  Construction impacts associated with the conveyance system are not discussed 
under this threshold, as construction impacts are not considered “substantial permanent increases in 
ambient noise levels.”  For a discussion of construction impacts associated with the conveyance system, 
see NOI-4 (Program).  

See NOI-1 (Program) for a discussion of the operation of the improvements to the conveyance system.  
The operation of the conveyance system would not result in a substantial permanent increase in ambient 
noise and operational impacts would not occur.  Operational impacts will not be addressed in the EIR/EIS 
at the program level.   

WRPs.  Construction impacts associated with the plant expansion at the SJCWRP and process 
optimization at the SJCWRP, POWRP, LCWRP, and LBWRP are not discussed under this threshold, as 
construction impacts are not considered “substantial permanent increases in ambient noise levels.”  For a 
discussion of construction impacts associated with the WRPs, see NOI-4 (Program).  

See NOI-1 (Program) for a discussion of the operation of the plant expansion at the SJCWRP and process 
optimization at the SJCWRP, POWRP, LCWRP, and LBWRP.  Operational impacts would be less than 
significant and will not be addressed in the EIR/EIS at the program level.  

As discussed in NOI-1 (Program), operation of WRP effluent management would not result in the 
substantial permanent increase in ambient noise.  Operational impacts for WRP effluent management will 
not occur and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  Construction impacts associated with new solids processing digesters are not discussed under 
this threshold, as construction impacts are not considered “substantial permanent increases in ambient 
noise levels.”  For a discussion of construction impacts associated with solids processing digesters see 
NOI-4 (Program).  

See NOI-1 (Program) for a discussion of the operation of the solids processing digesters.  Operational 
impacts associated with the solids processing digesters would not occur and will not be addressed in the 
EIR/EIS at the program level.  
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See NOI-1 (Program) for a discussion of the operation of the increase in biosolids at the JWPCP.  The 
increase in biosolids and the increase in trucks could result in a substantial permanent increase in noise in 
the project vicinity.  Therefore, impacts would be potentially significant and will be addressed in the 
EIR/EIS at the program level.  
 

NOI-4.  Overall Determination: Potentially Significant Impact.  Construction and operation of several program elements could 
result in a substantial temporary or periodic increase in ambient noise levels.  Therefore, construction and operational impacts 
related to these specific program elements would be potentially significant and will be addressed in the EIR/EIS at the program 
level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X X 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A X 

Conveyance System.  Operational impacts associated with the conveyance system are not discussed 
under this threshold, as operational impacts are not considered “substantial temporary or periodic increase 
in ambient noise levels.”  For a discussion of operational impacts associated with the conveyance system 
see NOI-3 (Program).  

See NOI-1 (Program) for a discussion of the construction of the improvements to the conveyance system.  
The construction of the conveyance improvements could result in a substantial temporary or periodic 
increase in ambient noise.  Construction impacts would be potentially significant and will be addressed in 
the EIR/EIS at the program level.   

WRPs.  Operational impacts associated with the plant expansion at the SJCWRP would require the 
potential operation of emergency generators, which could result in substantial temporary or periodic 
increase in ambient noise levels; therefore, operation of the plant expansion at the SJCWRP would be 
potentially significant and will be addressed in the EIR/EIS at the program level.  

Operational impacts associated with process optimization at the SJCWRP, POWRP, LCWRP, and 
LBWRP are not discussed under this threshold, as operational impacts are not considered “substantial 
temporary or periodic increase in ambient noise levels.”  For a discussion of operational impacts 
associated with process optimization see NOI-3 (Program). 

See NOI-1 (Program) for a discussion of the construction of the plant expansion at the SJCWRP and 
process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP.  Construction impacts would be 
potentially significant and will be addressed in the EIR/EIS at the program level.  

As discussed in NOI-1 (Program), construction would not occur under WRP effluent management and, 
therefore, temporary or periodic increases in ambient noise would not occur and will not be addressed in 
the EIR/EIS at the program level. 

JWPCP.  Operational impacts associated with the new solids processing digesters are not discussed 
under this threshold, as operational impacts are not considered “substantial temporary or periodic increase 
in ambient noise levels.”  For a discussion of operational impacts associated with the solids processing 
digesters see NOI-3 (Program).  
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See NOI-1 (Program) for a discussion of the construction of the solids processing digesters.  Construction 
impacts associated with the solids processing digesters would be potentially significant and will be 
addressed in the EIR/EIS at the program level.  

See NOI-1 (Program) and NOI-3 (Program) for a discussion of the operation of the increase in biosolids 
at the JWPCP.  The increase in biosolids and the increase in truck trips could result in a substantial 
temporary or periodic increase in noise in the project vicinity.  Therefore, operational impacts would be 
potentially significant and will be addressed in the EIR/EIS at the program level. 
 

NOI-5.  Overall Determination: No Impact.  None of the program elements would be located within an airport land use plan area 
or within 2 miles of a public airport and would not expose people residing or working in the project area to excessive noise.  
Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  It is unknown where the improvements to the existing conveyance system would 
occur under the program.  However, construction and operation of the improvements to the conveyance 
system would not conflict with an airport land use plan or result in a safety hazard (see LU-3 [Program]).  
The conveyance system is generally located underground.  Cranes and heavy equipment may be used 
during construction of the improvements; however, they would not be so large or tall as to impact air 
traffic.  Furthermore, once the conveyance improvements are operational, they would generally be located 
underground.  Therefore, impacts on airport land use plans or public airports associated with the 
construction and operation of conveyance improvements would not occur and will not be addressed in the 
EIR/EIS at the program level. 

WRPs and JWPCP.  The only program facility located within 2 miles of an airport is the LBWRP (ESRI 
2009b).  The Los Alamitos Army Airfield is located approximately 1 mile south/southeast of the 
LBWRP.  The I-605 separates the LBWRP from the airfield.  The Long Beach Airport is approximately 
2.7 miles from the LBWRP, just outside the 2-mile radius of the threshold.  None of the program 
elements are located within an airport land use plan area, and workers would not be subject to excessive 
aircraft noise levels.  Therefore, construction and operational impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 
 

NOI-6.  Overall Determination: No Impact.  Construction and operation of the program elements would not expose people 
residing or working in the project area to excessive noise levels associated with a private airstrip.  Therefore, no impacts would 
occur, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 
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Conveyance System.  See NOI-5 (Program).  Impacts on airport land use plans or public airports 
associated with the construction and operation of conveyance improvements would not occur and will not 
be addressed in the EIR/EIS at the program level. 

WRPs and JWPCP.  See NOI-5 (Program).  The program elements would not be located in the vicinity 
of a private airstrip and expose people residing or working in the project area to excessive noise levels.  
Therefore, construction and operational impacts would not occur and will not be addressed in the EIR/EIS 
at the program level. 

Noise and Vibrations (Terrestrial) Project Discussion 
 

NOI-1.  Overall Determination: Potentially Significant Impact.  Construction at all shaft sites could expose persons to or 
generate noise levels in excess of standards established in a local general plan.  Therefore, construction impacts related to these 
specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational 
impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

All noise impacts associated with the construction and operation of the riser and diffuser on the SP Shelf, PV Shelf, and at the 
existing ocean outfalls are discussed in Marine Environment Section XI. 

Tunnel Alignments – Onshore and Offshore.  The construction of the onshore and offshore tunnel 
would occur below the ground, and would not result in the generation of noise levels in excess of 
standards established in local general plans or noise ordinances.  Therefore, construction impacts would 
not occur and will not be addressed in the EIR/EIS at the project level. 

Once operational, the onshore and offshore tunnels would not generate any noise.  The tunnels would 
convey secondary treated effluent in self-contained tunnels from the JWPCP to the Pacific Ocean.  
Therefore, operational impacts would not occur and will not be addressed in the EIR/EIS at the project 
level.  

Shaft Sites – JWPCP East and JWPCP West.  Construction at the JWPCP East or West shaft site 
would not include pile driving.  Pile installation would use drilling methods, similar to the pile 
construction that would occur at the WRPs and the JWPCP for solids processing.  However, the use of 
heavy specialized equipment would occur at these shaft sites.  Therefore, construction could expose 
people to or generate noise levels in excess of standards established in local general plans or noise 
ordinances.  Therefore, construction impacts would be potentially significant and will be addressed in the 
EIR/EIS at the project level. 

Under operating conditions, there could be some surface structures located at either shaft site, such as a 
surge tower.  Surge towers are currently part of the JWPCP facility and generate minimal noise.  They 
function as hydrologic controls during high tides and protect the JWPCP from potential flooding.  
Therefore, operational impacts at the JWPCP East or JWPCP West shaft site would be less than 
significant and will not be addressed in the EIR/EIS at the project level.  
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Shaft Sites – TraPac, LAXT, Southwest Marine, Angels Gate, and Royal Palms.  Construction of the 
shaft itself and construction activities at the shaft sites would use heavy specialized equipment.  
Construction could expose people to or generate noise levels in excess of standards established in local 
general plans or noise ordinances.  Therefore, construction impacts would be potentially significant and 
will be addressed in the EIR/EIS at the project level. 

During operations, the shaft sites would primarily consist of a self-contained, belowground access 
structure.  These access structures would not generate any noise.  There may be some low-profile support 
structures at the surface, but these support structures would not generate noise.  Therefore, operation at 
any shaft site would not expose persons to or generate noise levels in excess of standards established in 
local general plans or noise ordinances.  Operational impacts would not occur and will not be addressed in 
the EIR/EIS. 
 

NOI-2.  Overall Determination: Potentially Significant Impact.  Construction of all land-based project elements could expose 
persons to or generate excessive groundborne vibration.  Therefore, construction impacts related to these specific project 
elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts would not 
occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

All noise impacts associated with the construction and operation of the riser and diffuser on the SP Shelf, PV Shelf, and at the 
existing ocean outfalls are discussed in Marine Environment Section XI. 

Tunnel Alignments – Onshore and Offshore.  Tunneling in the onshore and offshore alignments could 
expose sensitive receptors to groundborne vibrations.  Construction of the onshore and offshore tunnels 
would be potentially significant and will be addressed in the EIR/EIS at the project level.  Once 
operational, the onshore and offshore tunnels would not result in groundborne vibrations or noise.  The 
existing onshore tunnel and ocean outfalls do not generate any vibrations and the onshore and offshore 
tunnels would operate exactly like the existing tunnel and ocean outfalls.  Therefore, operational impacts 
from the onshore and offshore tunnels would not occur and will not be addressed in the EIR/EIS at the 
project level.  

All Shaft Sites.  Construction at all shaft sites could result in excessive groundborne vibrations or noise 
depending on the type of equipment used.  This could expose surrounding sensitive receptors (such as 
residences and schools) to vibrations.  Therefore, construction impacts would be potentially significant at 
any shaft site and will be addressed in the EIR/EIS at the project level. 

Once operational, the shaft sites would not result in groundborne vibrations or noise levels.  The shaft 
sites would operate to support the subsurface tunnel and ocean outfall conveying treated effluent from the 
JWPCP to the Pacific Ocean.  No vibrations would be generated with this action.  Therefore, operational 
impacts at any shaft site would not occur and will not be addressed in the EIR/EIS at the project level.  
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NOI-3.  Overall Determination: Less than Significant Impact.  Construction impacts would not occur and will not be addressed 
in the EIR/EIS at the project level.  Operation of all land-based project elements would not result in substantial permanent increase 
in ambient noise levels in the project vicinity above levels existing without the project.  Therefore, impacts would be less than 
significant, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A – Shaft Site – Southwest Marine N/A – 

Tunnel Alignment – Offshore N/A – Shaft Site – Angels Gate N/A – 

Shaft Site – JWPCP East N/A – Shaft Site – Royal Palms N/A – 

Shaft Site – JWPCP West N/A – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac N/A – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT N/A – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

All noise impacts associated with the construction and operation of the riser and diffuser on the SP Shelf, PV Shelf, and at the 
existing ocean outfalls are discussed in Marine Environment Section XI.   

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  Construction impacts associated with all 
project elements are not discussed under this threshold, as construction impacts are not considered 
“substantial permanent increases in ambient noise levels.”  For a discussion of construction impacts 
associated with all project elements see NOI-4 (Project).  

See NOI-1 (Project) for a discussion of the operation impact determinations for all project elements.  
Operational impacts would be either less than significant (JWPCP East and JWPCP West) or would not 
occur (all remaining shaft sites and onshore and offshore tunnel alignments) and will not be addressed in 
the EIR/EIS at the project level.  
 

NOI-4.  Overall Determination: Potentially Significant Impact.  Construction impacts at all shaft sites would result in a 
substantial temporary or periodic increase in ambient noise levels in the project vicinity.  Therefore, construction impacts related to 
these specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  
Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – N/A Shaft Site – Southwest Marine X N/A 

Tunnel Alignment – Offshore – N/A Shaft Site – Angels Gate X N/A 

Shaft Site – JWPCP East X N/A Shaft Site – Royal Palms X N/A 

Shaft Site – JWPCP West X N/A Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac X N/A Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT X N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

All noise impacts associated with the construction and operation of the riser and diffuser on the SP Shelf, PV Shelf, and at the 
existing ocean outfalls, are discussed in Marine Environment Section XI.   

Tunnel Alignments – Onshore and Offshore.  See NOI-1 (Project) for a discussion of the construction 
impact determinations for the tunnel alignments.  Construction impacts would not result in a substantial 
temporary or periodic increase in ambient noise levels; therefore, impacts would not occur and will not be 
addressed in the EIR/EIS at the project level.  Operational impacts are not applicable because they are not 
addressed under this threshold, which specifically addresses temporary or periodic increase in ambient 
noise levels in the project vicinity.  
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All Shaft Sites.  See NOI-1 (Project) for a discussion of the construction and operational impact 
determinations for all project elements.  Construction impacts for all shaft sites would be potentially 
significant and will be addressed in the EIR/EIS at the project level.  Operational impacts are not 
applicable because they are not addressed under this threshold which specifically addresses temporary or 
periodic increase in ambient noise levels in the project vicinity.  
 

NOI-5.  Overall Determination: No Impact.  None of the project elements would be located within an airport land use plan area or 
within 2 miles of a public airport and, therefore, would not expose people residing or working in the project area to excessive noise.  
Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  None of the project elements are located within an airport land use plan area or 
within 2 miles of a public airport (ESRI 2009b).  Therefore, workers at the facilities would not be subject 
to excessive aircraft noise levels.  Construction and operational impacts would not occur and will not be 
addressed in the EIR/EIS at project level. 
 

NOI-6.  Overall Determination: No Impact.  None of the project elements would be located within the vicinity of a private airstrip 
and, therefore, would not expose people residing or working in the project area to excessive noise.  Therefore, no impacts would 
occur, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  See NOI-5 (Project).  None of the project elements are located within the vicinity 
of a private airstrip and, therefore, would not expose people or workers to excessive noise.  Construction 
and operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
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Employment, Housing, Socioeconomics, and Environmental Justice Checklist 

  Program Project 

XIII. EMPLOYMENT, HOUSING, 
SOCIOECONOMICS, AND 
ENVIRONMENTAL JUSTICE.  
Would the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

SOC-
1. 

(Population and Housing)  
Result in displacement of a large number 
of people necessitating the construction of 
replacement housing elsewhere? 

      

SOC-
2. 

(Population and Housing)  
Result in displacement of substantial 
numbers of existing housing, necessitating 
the construction of replacement housing 
elsewhere? 

      

SOC-
3*. 

(Environmental Justice)  
Result in environmental impacts that are 
disproportionately high and adverse on 
minority and low income populations? 

      

SOC-
4. 

Cause a substantial change in local 
employment or the labor force? 

      

SOC-
5. 

Cause a substantial decrease in property 
values in the project area? 

      

*Threshold SOC-3 (Environmental Justice) is a NEPA requirement and is not addressed under CEQA.  Because the program is assessed under 
CEQA only, SOC-3 is not applicable to the program and noted as such in the analysis in this section.
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Employment, Housing, Socioeconomics, and Environmental Justice Program 
Discussion 
 

SOC-1.  Overall Determination: No Impact.  Construction and operation of the program elements would not result in 
displacement of a large number of people necessitating the construction of replacement housing elsewhere.  Therefore, no 
impacts would occur, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  The construction of the conveyance improvements would generally occur within 
the public rights-of-way of existing streets.  Operation of the conveyance improvements would be located 
underground.  Therefore, construction and operation of the conveyance improvements would not result in 
the displacement of large numbers of people necessitating the construction of replacement housing 
elsewhere.  Construction and operational impacts associated with the conveyance system would not occur 
and will not be addressed in the EIR/EIS at the program level. 

Construction and operation of the plant expansion at the SJCWRP; process optimization at the SJCWRP, 
POWRP, LCWRP, and LBWRP; and the new solids processing digesters at the JWPCP would all occur 
within the footprint of these facilities.  Furthermore, biosolids at the JWPCP would be managed within 
the footprint of the JWPCP, would be transported along existing public rights-of-way, and would be 
beneficially used or land filled at existing beneficial use, landfills, or land application locations.  WRP 
effluent management would continue to discharge treated effluent via existing discharge points into 
existing water bodies.  Therefore, none of the construction or operation activities at the WRPs or the 
JWPCP would result in the displacement of large numbers of people necessitating the construction of 
replacement housing.  Construction and operational impacts associated with these program elements 
would not occur and will not be addressed in the EIR/EIS at the program level. 
 

SOC-2.  Overall Determination: No Impact.  Construction and operation of all program elements would not result in displacement 
of substantial numbers of existing housing, necessitating the construction of replacement housing elsewhere.  Therefore, no 
impacts would occur, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  As discussed in SOC-1 (Program), all construction and operation would 
generally take place within the existing rights-of-way of streets, the existing footprints of the WRPs and 
the JWPCP, and at existing beneficial use, landfill, or land application locations.  There is no housing 
currently located at any of these sites.  Therefore, the program elements would not result in a 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-161 

November 2012 
 
 

 

displacement of substantial numbers of existing housing.  Construction and operational impacts would not 
occur for any of the program elements and will not be addressed in the EIR/EIS at the program level. 
 

SOC-3.  Overall Determination: Not Applicable.  An analysis of environmental impacts that are disproportionately high and 
adverse on minority and low-income populations is required by NEPA.  The program elements are only analyzed under CEQA 
because there is no federal action as part of the construction or operation of the program elements and, therefore, NEPA is not 
applicable.  Thus, this threshold is not applicable to the construction and operation of program elements and will not be addressed 
in the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements N/A N/A 

SJCWRP – Plant Expansion N/A N/A 

WRP – Process Optimization N/A N/A 

WRP – Effluent Management N/A N/A 

JWPCP – Solids Processing N/A N/A 

JWPCP – Biosolids Management N/A N/A 

 

 
SOC-4.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
cause a substantial change in local employment or the labor force.  Impacts would be less than significant, and this threshold will 
not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Construction of the conveyance improvements; the plant expansion at the 
SJCWRP; process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP; and the solids 
processing digesters at the JWPCP would require some construction workers.  Construction firms would 
bid on construction contracts for the various program elements, and the winning firms would assign 
employees they currently employ to the construction jobs.  The construction workers would not need 
specialized training and would be located within the JOS service area.  Therefore, the construction of the 
program elements would not cause a substantial change in the local employment or labor force.  
Construction impacts for all program elements would be less than significant and will not be addressed in 
the EIR/EIS at the program level. 

The operation of the program elements would not require the hiring of additional employees.  The 
operation of the improvements to the conveyance system would occur underground and would convey 
wastewater via gravity to the WRPs and JWPCP for treatment.  It would not require additional employees 
to operate.  The operation of the plant expansion at the SJCWRP would simply allow a greater volume of 
wastewater to be treated and the existing employees at the SJCWRP would oversee the operation of this 
treatment.  The operation of process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would 
store wastewater underground prior to treatment; the ability to store wastewater would not require 
additional employees.  WRP effluent management could change the volume of tertiary treated effluent 
discharged into existing water bodies; however, the change in volume would not require any additional 
employees as it would continue to be discharged from existing discharge points.  The new solids 
processing digesters would be connected to the existing system at the JWPCP, and the existing employees 
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would operate and maintain the new digesters.  The increase in biosolids management would result in an 
increase in truck trips per day.  However, these additional truck trips would likely be absorbed and 
operated by the current transportation companies hired to haul the biosolids.  Therefore, the increase in 
biosolids would not result in the development of new transportation companies or the hiring of new 
employees.  Operation of all program elements would not cause a substantial change in local employment 
or labor force.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the 
program level. 
 

SOC-5.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
cause a substantial decrease in property values in the program area.  Impacts would be less than significant, and this threshold 
will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Construction of the conveyance improvements would generally occur within the 
public rights-of-way of existing streets and would not extend into private property.  Construction of 
improvements at the WRPs and the JWPCP would occur within the footprint of the facilities and would 
not extend into residential neighborhoods or private property surrounding the plants.  Therefore, 
construction impacts associated with all program elements would be less than significant and will not be 
addressed in the EIR/EIS at the program level. 

The operation of the conveyance improvements, the improvements at the WRPs, WRP effluent 
management, and solids processing at the JWPCP would not result in a substantial decrease in property 
values in the project area.  Operation of the conveyance system would occur underground, within the 
public rights-of-way of existing streets, and would not extend into private property.  Operation of all 
improvements to the WRPs and JWPCP would be within the footprint of the existing facilities.  WRP 
effluent management would continue to consist of effluent discharge into currently receiving channels.  
Therefore, operational impacts associated with all project elements would not occur and will not be 
addressed in the EIR/EIS at the program level. 

Biosolids management would increase the number of truck trips from the JWPCP.  However, trucks 
typically use Figueroa Street, between Lomita and Sepulveda, to access I-110, and there are no residential 
properties along this section of Figueroa to experience a decrease in property values.  Therefore, the 
increase in truck trips would not result in a substantial decrease in property values.  Operational impacts 
would be less than significant and will not be addressed in the EIR/EIS at the program level.  
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Employment, Housing, Socioeconomics, and Environmental Justice Project 
Discussion 
 

SOC-1.  Overall Determination: No Impact.  Construction and operation of all project elements would not result in displacement 
of a large number of people necessitating the construction of replacement housing elsewhere.  Therefore, no impacts would occur, 
and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf N/A N/A 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf N/A N/A 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

N/A N/A 

Tunnel Alignments – Onshore and Offshore; All Riser/Diffuser Areas.  The onshore tunnel alignment 
would be constructed and operated below the ground surface.  The offshore tunnel alignment and the riser 
and diffuser areas would be located below the seafloor and/or below the ocean surface.  People and homes 
do not exist at these locations; therefore, this threshold is not applicable to these project elements. 

All Shaft Sites.  Construction and operation at all shaft sites would occur in primarily industrial areas 
(TraPac, LAXT, Southwest Marine), vacant lots owned by the Sanitation Districts (JWPCP East, JWPCP 
West), or open space/parking lots (Angels Gate, Royal Palms).  Therefore construction and operation 
would not result in the displacement of any people necessitating the construction of replacement housing 
elsewhere.  Construction and operational impacts would not occur and will not be addressed in the 
EIR/EIS at the project level. 
 

SOC-2.  Overall Determination: No Impact.  Construction and operation of all project elements would not result in displacement 
of substantial numbers of existing housing, necessitating the construction of replacement housing elsewhere.  No impacts would 
occur, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf N/A N/A 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf N/A N/A 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

N/A N/A 

Tunnel Alignments – Onshore and Offshore; All Riser/Diffuser Areas.  The onshore tunnel alignment 
would be constructed and operated below the ground surface.  The offshore tunnel alignment and the riser 
and diffuser areas would be located below the seafloor and/or below the ocean surface.  People and homes 
do not exist at these locations; therefore, this threshold is not applicable to these project elements. 

All Shaft Sites.  See SOC-1 (Project).  Construction and operation at any shaft site would not result in the 
displacement of substantial numbers of existing housing, necessitating the construction of replacement 
housing elsewhere.  All shafts sites are in industrial areas, on land currently owned by the Sanitation 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-164 

November 2012 
 
 

 

Districts, or open space/parking lots.  Construction and operational impacts would not occur and will not 
be addressed in the EIR/EIS at the project level. 
 

SOC-3.  Overall Determination: Potentially Significant Impact.  Construction and operation of all project elements, with the 
exception of the offshore tunnel, have the potential to result in environmental impacts that are disproportionately high and adverse 
on minority and low-income populations.  Therefore, construction and operational impacts related to these specific project 
elements would be potentially significant and will be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction1 Operation1  Construction1 Operation1 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

1 Environmental justice is addressed in the EIR/EIS using significant and unavoidable determinations from other resource 
chapters.  The final determination will be provided in the resource evaluations in each resource chapter in the EIR/EIS.  Any 
impacts determined to be significant and unavoidable will be evaluated for environmental justice to determine if there are 
disproportionate effects on low-income and minority populations. 

All Project Elements (Except Tunnel Alignment – Offshore).  Construction of the project elements 
would occur in areas of Los Angeles known to be depressed socio-economically or known to have high 
minority populations.  Therefore, construction of all project elements have the potential to result in 
environmental impacts that are disproportionately high and adverse on minority and low-income 
populations.  Furthermore, operation of the project elements could result in environmental impacts.  
Therefore, construction and operational impacts would be potentially significant and will be addressed in 
the EIR/EIS at the project level. 

Tunnel Alignment – Offshore.  The offshore tunnel alignment would be constructed below the seafloor.  
People do not live within the ocean and, therefore, the area above the offshore tunnel alignments does not 
have presence of minority or low-income population.  Thus, the construction and operation of the 
offshore tunnel would not result in environmental impacts that are disproportionately high and adverse on 
minority and low-income populations.  Therefore, impacts would not occur and will not be addressed in 
the EIR/EIS at the project level. 
 

SOC-4.  Overall Determination: Potentially Significant Impact.  Construction of all project elements has the potential to 
substantially change the local employment or the labor force.  Therefore, construction impacts related to all project elements would 
be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not 
be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf X – 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 
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All Project Elements.  Construction of the onshore and offshore tunnels and the riser and diffuser would 
require specialized construction workers nationally and internationally to relocate to the JOS service area.  
There would likely be fewer than 100 of these highly specialized workers; however, support staff, 
engineers, and other construction employees, may be needed.  Construction at the shaft sites would also 
require more construction workers than those specialized to work on the tunnels and riser and diffuser.  
Construction could occur from 6 to 8 years.  Therefore, construction of the project elements could 
substantially change the local employment or labor force.  Construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the project level. 

Once operational, the project elements would convey treated effluent to the Pacific Ocean for discharge.  
The conveyance would not require any additional employees.  The system would be entirely 
self-contained.  Maintenance would be performed by the existing staff, who regularly maintains the 
existing ocean outfalls.  Therefore, operational impacts would not occur and will not be addressed in the 
EIR/EIS at the project level. 
 

SOC-5.  Overall Determination: Less Than Significant Impact.  Construction and operation of project elements would not cause 
a substantial decrease in property values in the project area.  Therefore, impacts would be less than significant, and this threshold 
will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf N/A N/A 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf N/A N/A 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

N/A N/A 

Tunnel Alignments – Onshore.  The onshore tunnel could require easements to be obtained from 
property owners for the purpose of accessing the underground tunnel if necessary; however, the purchase 
of easements would not have a detrimental effect of property values as these easements would be partial 
underground easements and would not preclude use of the property at the surface.  The underground 
tunnels would be accessible for service and repair work from the shaft sites.  In case of an accident, any 
hazardous materials would be removed via the shaft sites.  Therefore, the private properties would not be 
disturbed in order to provide access to the tunnel.  Due to the average tunnel depth of 200 feet, the 
subsidence of the soil under the private properties would not be an issue.  Additionally, purchase of the 
easements by the Sanitation Districts would ensure that property owners do not have any liabilities.  Thus, 
impacts of the underground easements on private properties would be less than significant; however, the 
EIR/EIS will identify the parcels that may require an easement.  

Tunnel Alignments – Offshore; All Riser/Diffuser Areas.  The offshore tunnel alignment would be 
constructed and operated below the ground surface.  The offshore tunnel alignment and the riser and 
diffuser areas would be located below the seafloor and/or below the ocean surface.  Homes do not exist at 
these locations.  Therefore, this threshold is not applicable to these project elements.  

All Shaft Sites.  Similar industrial uses exist in the neighborhood surrounding the JWPCP where project 
construction activities would occur, and no new incompatible land uses would be introduced.  
Construction and operation of new shaft sites would be on industrially zoned land (e.g., the Port of Los 
Angeles) or on Sanitation Districts’ property (e.g., the JWPCP).  At the Angels Gate shaft site, the closest 
surrounding uses are recreational; however, residential uses are located across from Gaffey.  These 
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properties could experience temporary but adverse construction impacts, such as construction noise 
(Noise Section XII), for the duration of construction at this shaft site (between 4 and 8 years).  During 
construction, affected property owners may experience a decrease in property value.  However, any 
decrease in property value would be temporary, isolated to these homes, and would not be applicable to 
the whole of the project area (e.g., other shaft sites, and onshore and offshore tunnel alignments).  

There are several residential properties to the north of the Royal Palms shaft site, overlooking Royal 
Palms Beach.  As with the properties located adjacent to Angels Gate, these properties could experience 
temporary but adverse construction impacts, such as construction noise (these impacts are further 
discussed in Noise Section XII) for the duration of construction at this shaft site (between 4 and 8 years).  
During construction, affected property owners may experience a decrease in property value.  However, 
any decrease in property value would be temporary, isolated to these homes, and would not be applicable 
to the whole of the project area (e.g., other shaft sites and onshore and offshore tunnel alignments).  
Therefore, construction impacts would be less than significant and will not be addressed in the EIR/EIS at 
the project level.   

Once operational, the shaft sites would support the conveyance of treated effluent to the Pacific Ocean for 
discharge.  The shaft sites may include some low-profile aboveground structures such as access hatches 
(TraPac, LAXT, Southwest Marine, Angels Gate, and Royal Palms) or a three-story surge tower (JWPCP 
East and JWPCP West).  The surge towers would blend in with the existing JWPCP buildings.  The 
system would be primarily underground and entirely self-contained.  Therefore, operation at any shaft site 
would not cause a substantial decrease in property values in the area and operational impacts would be 
less than significant.  Operational impacts will not be addressed in the EIR/EIS at the project level. 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-167 

November 2012 
 
 

 

Public Services Checklist 

  Program Project 

XIV. PUBLIC SERVICES.  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

PS-
1. 

Require the substantial expansion of 
existing fire protection facilities or the 
construction of new fire protection 
facilities to maintain an acceptable level 
of service? 

      

PS-
2. 

Require the substantial expansion of 
existing police service facilities or the 
construction of new police service 
facilities to maintain an acceptable level 
of service? 

      

PS-
3. 

Require the substantial expansion of 
existing school facilities or require the 
building of new facilities? 

      

PS-
4. 

Require the substantial expansion of 
existing parks and/or recreation 
opportunities or require the building of 
new recreation facilities? 

      

PS-
5. 

Impair implementation of or physically 
interfere with an existing emergency 
response or emergency preparedness 
plan or emergency evacuation plan or 
require the preparation of a new 
emergency response or preparedness 
plan? 
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Public Services Program Discussion  
 

PS-1.  Overall Determination:  Less Than Significant Impact.  Construction and operation of all program elements would not 
require the substantial expansion of existing fire protection facilities or the construction of new fire protection facilities to maintain 
an acceptable level of service.  Therefore, impacts would be less than significant, and this threshold will not be addressed in the 
EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Typically, the need for increased fire services is either associated with an 
increase in population or an increase in uses or activities that require fire services because of their 
inherent nature (e.g., oil storage terminals).  Construction and operation of the program elements would 
not be directly associated with an increase in population.  Furthermore, as discussed below, the inherent 
nature of the uses of each program element is that of wastewater conveyance and treatment, and these 
uses typically do not generate a need for fire services.  Fire services were contacted in each of the 
jurisdictions of the program facilities to confirm whether there was a need for expanded services 
associated with the program.  Responses from fire services can be found in Appendix 16-A of the 
EIR/EIS, and they indicate that the program elements do not create a need for increased fire services.  
Therefore, construction and operation of the program elements would not result in the need for substantial 
expansion of existing fire protection facilities or the construction of new fire protection facilities; impacts 
would be less than significant and will not be addressed in the EIR/EIS at the program level.  

Construction and operation of the conveyance improvements would not require the expansion of existing 
fire protection facilities or the construction of new fire protection facilities.  The conveyance system is 
currently underground and conveys wastewater to the WRPs and JWPCP for treatment and is generally 
located within the public rights-of-way of roads.  This type of infrastructure does not require fire services 
because of their purpose to convey wastewater; therefore, during construction and operation of the 
conveyance improvements, an increase in fire services or facilities would not be required and impacts 
would not occur.  Impacts would be less than significant and will not be addressed in the EIR/EIS at the 
program level. 

Construction and operation at the WRPs would not require the substantial expansion of existing fire 
protection facilities or the construction of new fire protection facilities.  The WRPs treat wastewater and 
are not facilities that require regular fire protection services (see Section VIII for a discussion of 
hazardous materials currently used at the WRPs during operation and emergency plans).  Plant expansion 
at the SJCWRP would involve the continued operations to treat wastewater and, therefore, would not 
increase the need for fire protection services.  Process optimization at the SJCWRP, POWRP, LCWRP, 
and LBWRP would include underground storage tanks of wastewater and, therefore, would not increase 
the need for fire protection services.  WRP effluent management would continue to release volumes of 
treated effluent from the WRPs into receiving waters and, therefore, would not require increased fire 
services.  Impacts would be less than significant and will not be addressed in the EIR/EIS at the program 
level. 
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Construction and operation at the JWPCP would not require the substantial expansion of existing fire 
protection facilities or the construction of new fire protection facilities.  The existing solids processing 
digesters do not require regular fire services; the new digesters would be similar to the existing ones.  The 
operation of biosolids management would consist of an increase in truck trips to take the biosolids from 
the JWPCP to existing biosolids use facilities or land application facilities.  An increase in truck trips 
would not require expanded fire services.  Impacts would be less than significant and will not be 
addressed in the EIR/EIS at the program level. 
 

PS-2.  Overall Determination:  Less Than Significant Impact.  Construction and operation of all program elements would not 
require the substantial expansion of existing police service facilities or the construction of new police service facilities to maintain 
an acceptable level of service.  Therefore, impacts would be less than significant, and this threshold will not be addressed in the 
EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Typically, the need for increased police services is either associated with an 
increase in population or an increase in uses or activities that require police services because of their 
inherent nature (e.g., correctional facilities or prisons).  Construction and operation of the program 
elements would not be directly associated with an increase in population.  Furthermore, as discussed 
below, the inherent nature of the uses of each program element is that of wastewater conveyance and 
treatment, and these uses typically do not generate a need for police services.  Police services were 
contacted in each of the jurisdictions of the program facilities to confirm whether there was a need for 
expanded services associated with the program.  The responses from police services can be found in 
Appendix 16-A of the EIR/EIS, and they indicate that the program elements do not create a need for 
increased police services.  Therefore, construction and operation of the program elements would not result 
in the substantial expansion of existing police facilities or the construction of new police facilities; 
impacts would be less than significant and will not be addressed in the EIR/EIS at the program level.  

Construction and operation of the conveyance improvements would not require the expansion of existing 
police facilities or the construction of new police facilities.  The conveyance system is currently 
underground and it conveys wastewater to the WRPs and JWPCP for treatment and is generally located 
within the public rights-of-way of roads.  This type of infrastructure does not require police services 
because of their purpose to convey wastewater.  During construction, traffic plans may be required to 
control traffic and re-route traffic; however, these types of traffic plans and any required police and 
security to implement them are typical of utilities located in existing public rights-of-way.  Therefore, 
during construction and operation of the conveyance improvements, an increase in police services or 
facilities would not be required, and impacts would not occur and will not be addressed in the EIR/EIS at 
the program level. 

Construction and operation at the WRPs would not require the substantial expansion of existing police 
facilities or the construction of new police facilities.  The WRPs treat wastewater and are not facilities 
that require regular police services.  Plant expansion at the SJCWRP would involve the continued 
treatment of wastewater and, therefore, would not increase the need for police services.  Process 
optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would include underground storage tanks 
of wastewater and, therefore, would not increase the need for police services.  WRP effluent management 
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would continue to release volumes of treated effluent from the SJCWRP, POWRP, LCWRP, LBWRP, 
and WNWRP into receiving waters and, therefore, would not need expanded police services.  Impacts 
would be less than significant and will not be addressed in the EIR/EIS at the program level 

Construction and operation at the JWPCP would not require the substantial expansion of existing police 
facilities or the construction of new police facilities.  The existing solids processing digesters do not 
require regular police services; the new digesters would be similar to the existing ones.  The operation of 
biosolids management would consist of an increase in truck trips to transport the biosolids from the 
JWPCP to existing biosolids use facilities or land application facilities.  An increase in truck trips would 
not require additional police services.  Impacts would be less than significant and will not be addressed in 
the EIR/EIS at the program level 
 

PS-3.  Overall Determination: No Impact.  Construction and operation of all program elements would not generate new students 
or adversely impact any school facilities necessitating the building of new schools.  Therefore, no impacts would occur, and this 
threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Typically, the need for increased school services, such as new buildings, is 
associated with land uses and activities that result in an increase in population and, specifically, an 
increase in the population of school-age children (e.g., subdivisions).  Construction and operation of the 
program elements would not be associated with an increase in population of school-age children.  
Furthermore, the inherent nature of the uses of each program element is that of wastewater conveyance 
and treatment, and these uses typically do not generate a need for school services.  School districts were 
contacted in each of the jurisdictions of the program facilities to confirm whether there was a need for 
expanded services associated with the program.  The responses from school districts can be found in 
Appendix 16-A of the EIR/EIS, and they indicate that the program elements do not create a need for 
increased school services.  Therefore, construction and operation of the program elements would not 
result in the substantial expansion of existing school facilities or the construction of new school facilities; 
impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
 

PS-4.  Overall Determination: No Impact.  Construction and operation of all program elements would not require the substantial 
expansion of existing parks and/or recreation opportunities or require the building of new recreation facilities.  Therefore, no 
impacts would occur, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 
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All Program Elements.  Typically, the need for increased parks and recreational services is associated 
with land uses and activities that result in an increase in population (e.g., subdivisions).  Construction and 
operation of the program elements would not be directly associated with an increase in population.  
Furthermore, the inherent nature of the uses of each program element is that of wastewater conveyance 
and treatment, and these uses typically do not generate a need for parks or recreational services.  
Therefore, construction and operation of the program elements would not result in the substantial 
expansion of existing park or recreational facilities or the construction of new park or recreational 
facilities; impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
 

PS-5.  Overall Determination: Potentially Significant Impact.  Construction of some program elements could impair 
implementation of or physically interfere with an existing emergency response or emergency preparedness plan or emergency 
evacuation plan, or require the preparation of a new emergency response or preparedness plan.  Therefore, construction impacts 
related to these specific program elements would be potentially significant, and will be addressed in the EIR/EIS at the program 
level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  The conveyance system is currently underground and conveys wastewater to the 
WRPs and JWPCP for treatment and is generally located within the public rights-of-way of roads.  
During construction, traffic plans may be required to control traffic and re-route traffic; however, these 
types of traffic plans are typical of utilities located in existing public rights-of-way.  Once operational, the 
conveyance system would be located underground and would not have the ability to impair or conflict 
with an emergency preparedness plan.  Therefore, construction and operation of the conveyance 
improvements would not impair the implementation of or physically interfere with an existing emergency 
response or emergency preparedness plans; impacts would be less than significant and will not be 
addressed in the EIR/EIS at the program level.  

WRPs and JWPCP.  Construction of plant expansion at the SJCWRP; process optimization at the 
SJCWRP, POWRP, LCWRP, and LBWRP; and solids processing facilities at the JWPCP could result in 
activities that could physically interfere with the implementation of an emergency preparedness plan; 
therefore, construction impacts would be potentially significant and will be addressed in the EIR/EIS at 
the program level.  Once the elements at these WRPs and the JWPCP are operational (including WRP 
effluent management), the conveyance of wastewater through the system, the discharge of recycled water, 
and the processing of solids, would not require additional employees or require new emergency 
preparedness plans.  Furthermore, the program elements would be located within the footprint of existing 
facilities and, therefore, would not physically interfere with emergency preparedness plans.  Additional 
truck trips related to biosolids management are small (about 20 additional daily truck trips from the 
JWPCP), and these trucks would follow existing designated truck routes.  Therefore, the small number of 
trucks would not impair implementation of or physically interfere with an existing emergency 
preparedness plan.  Therefore, operational impacts would not occur and will not be addressed in the 
EIR/EIS at the program level.  
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Public Services Project Discussion 
 

PS-1.  Overall Determination: No Impact.  Construction and operation of all project elements would not require the substantial 
expansion of existing fire protection facilities or the construction of new fire protection facilities to maintain an acceptable level of 
service.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  Typically, the need for increased fire services is either associated with an increase 
in population or an increase in uses or activities that require fire services because of their inherent nature 
(e.g., oil storage terminals).  Construction and operation of the project elements would not be associated 
with an increase in population.  Furthermore, as discussed below, the inherent nature of the uses of each 
project element is that of supporting wastewater treatment or discharging treated wastewater, and these 
uses typically do not generate a need for fire services.  Fire services were contacted in each of the 
jurisdictions of the project facilities to confirm whether there was a need for expanded services associated 
with the project.  Responses from fire services can be found in Appendix 16-A of the EIR/EIS, and they 
indicate that the project elements do not create a need for increased fire services.  Therefore, construction 
and operation of the project elements would not result in the substantial expansion of existing fire 
protection facilities or the construction of new fire protection facilities; impacts would not occur and will 
not be addressed in the EIR/EIS at the project level.  
 

PS-2.  Overall Determination: No Impact.  Construction and operation of all project elements would not require the substantial 
expansion of existing police service facilities or the construction of new police service facilities to maintain an acceptable level of 
service.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  Typically, the need for increased police services is either associated with an 
increase in population or an increase in uses or activities that require police services because of their 
inherent nature (e.g., correctional facilities or prisons).  Construction and operation of the project 
elements would not be associated with an increase in population.  Furthermore, the inherent nature of the 
uses of each project element is that of supporting wastewater treatment or discharging treated wastewater, 
and these uses typically do not generate a need for police services.  Police services were contacted in each 
of the jurisdictions of the project facilities to confirm whether there was a need for expanded services 
associated with the project.  The responses from police services can be found in Appendix 16-A of the 
EIR/EIS, and they indicate that the project elements do not create a need for increased police services.  



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program  
Preliminary Screening Analysis 

 
3-173 

November 2012 
 
 

 

Therefore, construction and operation of the project elements would not result in the substantial 
expansion of existing police facilities or the construction of new police facilities; impacts would not occur 
and will not be addressed in the EIR/EIS at the project level. 
 

PS-3.  Overall Determination: No Impact.  Construction and operation of all project elements would not require the substantial 
expansion of existing school facilities or require the building of new facilities.  Therefore, no impacts would occur, and this 
threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  Typically, the need for increased school services, such as new buildings, is 
associated with land uses and activities that result in an increase in population and, specifically, an 
increase in the population of school-age children (e.g., subdivisions).  Construction and operation of the 
project elements would not be associated with an increase in population of school-age children.  
Furthermore, the project elements would not generate new students or adversely impact any school 
facilities necessitating the building of new schools.  School districts were contacted in each of the 
jurisdictions of the project elements to confirm whether there was a need for expanded services associated 
with the project.  The responses from school districts can be found in Appendix 16-A of the EIR/EIS, and 
they indicate that the project elements do not create a need for increased school services.  Therefore, 
construction and operational impacts would not occur and will not be addressed in the EIR/EIS at the 
project level. 
 

PS-4.  Overall Determination: Less Than Significant Impact.  Construction and operation of the project elements would not 
require the substantial expansion of existing parks and/or recreation opportunities or require the building of new recreation 
facilities.  Therefore, impacts would be less than significant, and this threshold will not be addressed in the EIR/EIS at the project 
level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  Typically, the need for increased parks and recreational services is associated 
with land uses and activities that result in an increase in population (e.g., subdivisions).  Construction and 
operation of the project elements would not be associated with an increase in population.  Furthermore, 
the inherent nature of the uses of each project element is that of supporting wastewater treatment and 
discharging treated wastewater, and these uses does not generate a need for parks or recreational services.  
(For specific impacts on Angels Gate, Point Fermin, and Royal Palms [existing recreational areas and 
parks] associated with construction at the Royal Palms shaft site and the Angels Gate shaft site, see 
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Recreation Section XV.)  Therefore, impacts would be less than significant and will not be addressed in 
the EIR/EIS at the project level. 
 

PS-5.  Overall Determination: Potentially Significant Impact.  Construction of the project elements could impair implementation 
of or physically interfere with an existing emergency response or emergency preparedness plan or emergency evacuation plan or 
require the preparation of a new emergency response or preparedness plan.  Therefore, construction impacts related to these 
specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational 
impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf X – 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 

All Project Elements.  Construction of the project elements could result in activities that could physically 
interfere with the implementation of an emergency preparedness plan; therefore, construction impacts 
would be potentially significant and will be addressed in the EIR/EIS at the project level.  Once 
operational, the project elements would be located in the subsurface with minimal aboveground facilities 
located within existing developed areas.  Therefore, operation of all project elements would result in no 
impacts and will not be addressed in the EIR/EIS at the project level.
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Recreation Checklist 

  Program Project 

XV. RECREATION.  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

REC-
1. 

Result in a substantial loss or 
diminished quality of recreational, 
educational, or visitor-oriented 
opportunities, facilities, or resources? 

      

REC-
2. 

Increase the use of existing 
neighborhood and regional parks or 
other recreational facilities such that 
substantial physical deterioration of the 
facility would occur or be accelerated? 

      

REC-
3. 

Include recreational facilities or require 
the construction or expansion of 
recreational facilities that might have an 
adverse physical effect on the 
environment? 
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Recreation Program Discussion 
 

REC-1.  Overall Determination: Potentially Significant Impact.  Construction of process optimization at the LCWRP could result 
in the diminished quality of recreational opportunities.  Therefore, construction impacts related to this specific program element 
would be potentially significant and will be addressed in the EIR/EIS at the program level.  Operational impacts would not occur 
and will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Recreational opportunities related to WRP Effluent Management are discussed in Hydrology, Water Quality (Freshwater), and 
Public Health Section IX of this appendix or Chapter 11 within the context of designated beneficial uses for the receiving waters. 

Conveyance System.  The construction of the conveyance improvements would generally occur within 
the public streets rights-of-way and, therefore, may occur near to or adjacent to recreational, educational, 
or visitor-oriented opportunities.  However, construction and maintenance activities related to utilities 
within the public rights-of-way are typical.  Furthermore, since the construction would be temporary and 
short in duration, any effect from construction to the recreational opportunity would be restored upon 
construction completion.  Construction of the conveyance improvements would not substantially reduce 
or diminish the quality of recreational, educational, or visitor-oriented opportunities; therefore, 
construction impacts would be less than significant and will not be addressed in the EIR/EIS at the 
program level.  Once operational, the conveyance system would be located underground and would not 
substantially diminish the quality of recreational, educational, or visitor-oriented opportunities, facilities, 
or resources.  Therefore, operational impacts would not occur and will not be addressed in the EIR/EIS at 
the program level. 

WRPs.  Some recreational resources are located within the general vicinity of several WRPs.  A golf 
course is located to the north/northeast across the San Jose Creek from the SJCWRP.  Elephant Hill, an 
open space recreational area, is located to the west/southwest of the POWRP.  El Dorado Park, an open 
space recreational area, and El Dorado Park Golf Course are located to the north and west, respectively, 
of the LBWRP.  The San Gabriel River separates the LBWRP from the golf course, and Willow Street 
separates the LBWRP from the park.  Whittier Narrows Recreation Area is located to the north of the 
WNWRP and Legg Lake is located to the east across from Rosemead Boulevard.  Finally, part of 
Iron-Wood Nine Golf Course is located within the boundaries of the LCWRP.  

Construction and operation of the plant expansion and process optimization at the SJCWRP would not 
diminish the quality of the golf course.  The golf course is not directly adjacent to the SJCWRP and is 
separated from the WRP by the San Jose Creek.  Construction and operation of the plant expansion would 
take place along the west/northwestern side of the SJCWRP, adjacent to the San Gabriel River and away 
from the golf course.  Construction of process optimization would take place in an existing parking lot of 
the SJCWRP and would be separated from the golf course by more than 250 feet and San Jose Creek.  
Therefore, the construction of plant expansion and process optimization at the SJCWRP would be 
physically separated from the golf course so as not to diminish the golfing experience.  Once operational, 
the majority of the process optimization facilities would exist underground and the surface would be 
returned to an existing parking lot.  Therefore, construction and operational impacts associated with 
improvements at the SJCWRP would not result in a substantial loss or diminished quality of recreational 
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opportunities or resources.  Construction and operational impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 

Construction and operation of process optimization at the POWRP would not diminish the quality of the 
existing recreational opportunities within the general vicinity of this WRP.  Construction of process 
optimization would occur in the center of the POWRP and approximately 75 feet from the nearest edge of 
Elephant Hill.  Elephant Hill is a large open space area, and there are no special features or amenities 
directly adjacent to the process optimization construction area.  Visitors to Elephant Hill could move 
away from or enjoy the remaining area of Elephant Hill should construction of process optimization at the 
POWRP inhibit their enjoyment.  Construction impacts of process optimization at POWRP would be less 
than significant and will not be addressed in the EIR/EIS at the program level.  Once operational, the 
majority of the process optimization facilities would be located underground and the surface would be 
returned to its existing condition of vacant lot/wastewater support facilities.  Therefore, operational 
impacts associated with process optimization at the POWRP would not occur and will not be addressed in 
the EIR/EIS at the program level.   

Construction and operation of process optimization at the LBWRP would not diminish the quality of the 
existing recreational opportunities within the general vicinity of this WRP.  Construction of process 
optimization at the LBWRP would be located south of the existing Leo J. Vander Lans Advanced Water 
Treatment Facility and north of the LBWRP existing wastewater treatment facilities.  This construction 
would be located more than 500 feet from El Dorado Park and El Dorado Park Golf Course.  
Furthermore, San Gabriel River and Willow Street both separate these two recreational areas from the 
construction area.  Finally, the park is open space and there are no special amenities located on southern 
edge adjacent to Willow Street.  Therefore, users of the park could move away from the construction to 
other areas of park should the construction inhibit users enjoyment of the park.  The golf course only has 
a few holes adjacent to the San Gabriel River, west of the construction area.  The very nature of golf 
allows players to move through the course and not remain at one hole.  Therefore, players would move 
from these holes and not remain stationary for long periods should the construction inhibit their 
enjoyment of the golf course.  Therefore, construction of process optimization would not substantially 
diminish the quality of the park or golf course due to the distance and the separation by the river and the 
street and the availability of other areas of the park and golf course open to users.  Construction impacts 
of process optimization at LBWRP would be less than significant and will not be addressed in the 
EIR/EIS at the program level.  Once operational, the majority of the process optimization facilities would 
be located underground and the surface would be returned to its existing condition of vacant disturbed 
soil.  Therefore, operational impacts of process optimization at the LBWRP would not occur and will not 
be addressed in the EIR/EIS at the program level.   

Construction of process optimization at the LCWRP could result in a disruption of the existing 
Iron-Wood Nine Golf Course driving range.  The proposed location for the underground storage tank is 
beneath a portion of the existing driving range.  Therefore, construction of the process optimization could 
result in a substantial loss or diminished quality of the driving range.  Construction impacts of process 
optimization at the LCWRP would be potentially significant and will be addressed in the EIR/EIS at the 
program level.  Once operational, the majority of the process optimization facilities would be located 
underground and the surface of the driving range would be returned to its existing conditions.  Therefore, 
operational impacts of process optimization at the LCWRP would not occur and will not be addressed in 
the EIR/EIS at the program level.   

WRP effluent management at the SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP would result in a 
change in volume of discharged water into the existing water bodies; however, this change would not 
substantially diminish the quality of recreational opportunities or resources.  Some of the receiving waters 
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have designated beneficial uses of recreation under the Clean Water Act.  However, much of the 
recreation is restricted by Los Angeles County Department of Public Works (by restricted access to the 
receiving waters) or may be reviewed by SWRCB.  Furthermore, the current primary function is 
specifically to be maintained for flood and drainage purposes during wet and dry flows.  Therefore, 
impacts would be less than significant and will not be addressed in the EIR/EIS at the program level.   

JWPCP.  There are no recreational facilities within the general vicinity of the improvement locations at 
the JWPCP.  Furthermore, the construction and operation of solids processing facilities and the operation 
of biosolids management would be located within the interior of the JWPCP.  Therefore, construction and 
operation of solids processing facilities and operation of biosolids management at the JWPCP would not 
have an impact on recreational opportunities and will not be addressed in the EIR/EIS at the program 
level. 

Once the biosolids are transported from the JWPCP, they are beneficially used at existing locations, land 
filled, or applied to agricultural land.  The increase in biosolids at the JWPCP to be beneficially used or 
disposed of would not diminish the quality of recreational opportunities or resources.  The land 
applications and beneficial use locations are generally located in areas dominated by agriculture or in 
light industrial/commercial areas and, generally, recreational resources would not be located within close 
proximity to these existing uses.  The actual land use application or beneficial use would occur on 
existing agricultural land or in existing beneficial use buildings.  The Sanitation Districts would only use 
sites that are properly permitted and for which all site-specific impacts, including impacts on offsite 
recreational resources, have been mitigated thoroughly through either preparation of site-specific 
environmental documents or compliance with other federal, state, and local regulations.  Therefore, 
operational impacts associated with biosolids management on recreational opportunities would not occur 
and will not be addressed in the EIR/EIS at the program level. 
 

REC-2.  Overall Determination: No Impact.  Construction and operation of all program elements would not increase the use of 
existing neighborhood and regional parks.  Therefore, no impacts would occur, and this threshold will not be addressed in the 
EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  The construction and operation of all program elements would not result in an 
increase in use of existing neighborhood and regional parks or other recreational facilities such that 
substantial physical deterioration of the facility would occur or be accelerated.  Construction and 
operation of improvements under the program would generally occur within existing public rights-of-way 
or would occur within the footprint of the WRPs and JWPCP, with the exception of WRP effluent 
management, and would not extend into areas surrounding the facilities.  WRP effluent management at 
the SJCWRP, POWRP, LCWRP, LBWRP, and WNWRP would result in a change in volume of 
discharged water into the existing water bodies; however, this change would not substantially diminish 
the quality of recreational opportunities or resources at neighborhood or regional parks.  Furthermore, as 
previously discussed, once the biosolids are transported from the JWPCP, they are beneficially used at 
existing locations, land filled, or applied to agricultural land.  The actual land use application or beneficial 
use would occur on existing agricultural land or in existing beneficial use buildings.  Therefore, 
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construction and operational impacts for all program elements to existing neighborhood and regional 
parks would not occur and will not be addressed in the EIR/EIS at the program level. 
 

REC-3.  Overall Determination: No Impact.  Construction and operation of all program elements would not include recreational 
facilities or require the construction of new recreational facilities.  Therefore, no impacts would occur, and this threshold will not be 
addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Construction and operation of program elements do not include recreational 
facilities.  See REC-1 (Program) for information about existing recreational opportunities.  Therefore, 
construction and operational impacts would not occur and will not be addressed in the EIR/EIS at the 
program level.  

Recreation Project Discussion 
 

REC-1.  Overall Determination: Potentially Significant Impact.  Construction at the JWPCP West, Angels Gate, and Royal 
Palms shaft sites could result in a diminished quality of recreational opportunities.  Therefore, construction impacts related to these 
specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational 
impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Recreational opportunities and the riser/diffuser areas are discussed in Marine Environment Section XI within the context of 
designated beneficial uses for the Pacific Ocean and the coastal area. 

Tunnel Alignments – Onshore and Offshore.  Construction and operation of the onshore and offshore 
tunnels would occur below the ground surface and below the seafloor.  There are no recreational 
opportunities at these depths.  Therefore, the construction and operation of the onshore and offshore 
tunnels would not substantially diminish the quality of recreational opportunities or resources.  
Construction and operational impacts would not occur and will not be addressed in the EIR/EIS at the 
project level.  

Shaft Sites – JWPCP East, TraPac, LAXT, and Southwest Marine.  There are no recreational 
facilities adjacent or in proximity to the JWPCP East, LAXT, and Southwest Marine shaft sites.  The 
LAXT and Southwest Marine shaft sites are located within the Port of Los Angeles on Terminal Island 
and are removed from all recreational locations at the port.  The JWPCP East shaft site is surrounded by 
residential homes, retail, and commercial uses and does not have any recreational uses adjacent or within 
proximity to it.  Therefore, construction and operation at these shaft sites would not substantially diminish 
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recreational opportunities or resources.  Construction and operational impacts would not occur and will 
not be addressed in the EIR/EIS at the project level.  

Directly across from the TraPac terminal is the designated Harry Bridges Boulevard Buffer, which will be 
a future park area for the residents of Wilmington.  The buffer will include a 30- to 40-foot tall earthen 
berm along Harry Bridges Boulevard to buffer Wilmington residents and park users from the noise 
generated by activities at the TraPac container terminal and from trucks traveling on Harry Bridges 
Boulevard.  Currently, the Harry Bridges Boulevard Buffer is under construction.  TraPac specifically is a 
container terminal that stores hundreds of stacked containers removed from cargo ships.  These containers 
can be stacked as high as several stories (assuming each container is approximately 10 feet in height).  
The construction at the TraPac shaft site would occur behind the containers, effectively shielding the 
buffer from noise or other construction activities.  Furthermore, the berm associated with the buffer would 
shield users of the buffer from shaft construction.  Once constructed, the TraPac shaft site could have 
low-profile aboveground facilities associated with it, such as access hatches.  These would remain 
screened from view by the containers.  Therefore, construction and operation at the TraPac shaft site 
would not substantially diminish existing recreational opportunities.  Construction and operational 
impacts would not occur and will not be addressed in the EIR/EIS at the project level. 

Shaft Sites – JWPCP West, Angels Gate, and Royal Palms.  The JWPCP West shaft site would be 
located at the corner of West Lomita and Figueroa Street.  Immediately across Figueroa Street is the 
Wilmington Athletic Complex, which includes soccer fields and baseball fields.  The noise barrier 
surrounding the shaft site would not necessarily prevent noise, light, and glare impacts on users of the 
Wilmington Athletic Field.  Therefore, construction impacts associated with the JWPCP West shaft site 
would be potentially significant on the Wilmington Athletic Field and will be addressed in the EIR/EIS at 
the project level.  Once operational, the shaft site could have permanent facilities such as a three-story 
surge tower and a pumping plant, which are consistent with the type of facilities already at the JWPCP.  
Therefore, operation at the JWPCP West shaft site would not have an impact on the Wilmington Athletic 
Complex.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project 
level. 

Construction at the Angels Gate and Royal Palms shaft sites has the potential to result in a substantial loss 
or diminished quality of recreational, educational, or visitor-oriented opportunities, facilities, or resources.  
Angels Gate and Royal Palms Beach are two designated recreational areas of the city of Los Angeles.  
Construction at these areas would occur over a number of years and could reduce the quality of the 
existing recreational experience at these two locations due to noise, vibration, and traffic.  Therefore, 
construction at the Angels Gate and Royal Palms shaft sites could substantially diminish the quality of 
recreational resources at these locations.  Construction impacts would be potentially significant and will 
be addressed in the EIR/EIS at the project level.  Operation at the Angels Gate or Royal Palms shaft sites 
would not have an impact on recreational, educational, or visitor-oriented facilities or resources.  The 
shaft would be converted into a smaller belowground access structure that would be connected to the 
tunnel.  Any aboveground facilities at the Royal Palms shaft site would exist in the same location as the 
current facilities.  Therefore, these facilities would not inhibit the use of Angels Gate Park or Royal Palms 
Beach.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level.  
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REC-2.  Overall Determination: Potentially Significant Impact.  Construction at the JWPCP West, Angels Gate, and Royal 
Palms shaft sites could result in the increased use of existing neighborhood and regional parks.  Therefore, construction impacts 
related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  
Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Recreational opportunities associated with the riser/diffuser areas are discussed in Marine Environment Section XI within the 
context of designated beneficial uses for the Pacific Ocean and the coastal area 

Tunnel Alignments – Onshore and Offshore.  See REC-1 (Project) for construction and operation 
details.  Construction and operational impacts would not occur and will not be addressed in the EIR/EIS 
at the project level. 

Shaft Sites – JWPCP East, TraPac, LAXT, and Southwest Marine.  See REC-1 (Project) for 
construction and operation details.  Construction and operational impacts would not occur and will not be 
addressed in the EIR/EIS at the project level.  

Shaft Sites – JWPCP West, Angels Gate, and Royal Palms.  See REC-1 (Project) for construction 
details.  The presence of construction activities near the Wilmington Athletic Complex, the Angels Gate 
Park, and the Royal Palms Beach may shift use away from those areas during the construction period and 
increase the use of other recreational areas.  Therefore, construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the project level.  See REC-1 (Project) for operation 
details.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project 
level. 
 

REC-3.  Overall Determination: No Impact.  Construction and operation of all project elements would not include recreational 
facilities or require the expansion of existing facilities.  Therefore, no impacts would occur, and this threshold will not be addressed 
in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  The construction and operation of all project elements do not include the 
development of recreational facilities or require the expansion of existing facilities.  Use may temporarily 
shift away from certain facilities during construction (e.g., Angels Gate or Royal Palms), but this 
temporary shift would not require the construction of new facilities elsewhere due to the availability of 
other areas of the coastline for recreational enjoyment.  Therefore, construction and operational impacts 
would not occur and will not be addressed in the EIR/EIS at the project level. 
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Transportation and Traffic (Terrestrial) Checklist 

  Program Project 

XVI. TRANSPORTATION AND TRAFFIC 
(TERRESTRIAL).  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

TRT-
1. 

Conflict with an applicable plan, 
ordinance, or policy establishing a 
measure of effectiveness for the 
performance of the circulation system, 
taking into account all modes of 
transportation including mass transit and 
non-motorized travel and relevant 
elements of the circulation system, 
including but not limited to intersections, 
streets, highways and freeways, pedestrian 
and bicycle paths, and mass transit? 

      

TRT-
2. 

Conflict with an applicable congestion 
management program, including, but not 
limited to level of service standards 
established by the county congestion 
management agency for designated roads 
or highways? 

      

TRT-
3. 

Result in a change in air traffic patterns, 
including either an increase in traffic 
levels or a change in location that results 
in substantial safety risks? 

      

TRT-
4. 

Substantially increase hazards due to a 
design feature (e.g., sharp curves or 
dangerous intersections) or incompatible 
uses (e.g., farm equipment)? 

      



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-183 

November 2012 
 

 

  Program Project 

XVI. TRANSPORTATION AND TRAFFIC 
(TERRESTRIAL).  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

TRT-
5. 

Result in inadequate emergency access?       

TRT-
6. 

Conflict with adopted policies, plans, or 
programs regarding public transit, 
bikeways, or pedestrian facilities, or 
otherwise substantially decrease the 
performance of safety of such facilities? 
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Transportation and Traffic (Terrestrial) Program Discussion 
 

TRT-1, TRT-2, TRT-4, TRT-5, and TRT-6.  Overall Determination: Potentially Significant Impact.  Construction and operation 
of several program elements could exceed thresholds related to traffic.  Therefore, construction and operational impacts related to 
these specific program elements would be potentially significant and will be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X X 

SJCWRP – Plant Expansion X X 

WRP – Process Optimization X X 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X X 

JWPCP – Biosolids Management N/A X 

All Program Elements (Except WRP Effluent Management).  Construction of all program elements 
except WRP effluent management (which is discussed below and does not include construction) has the 
potential to impact traffic and exceed traffic and transportation thresholds.  Therefore, construction 
activities for Thresholds TRT-1, TRT-2, and TRT-4 through TRT-6 will be evaluated for all program 
elements in the EIR/EIS at the program level.  Operation of the program elements may also affect 
transportation and circulation.  For example, construction- and operation-related activities resulting from 
solids processing and the operation of biosolids management at the JWPCP could conflict with an 
applicable congestion management program, including, but not limited to, level-of-service standards 
established by the county congestion management agency for designated roads or highways.  According 
to the city of Carson guidelines, a detailed traffic study must be prepared if the project adds 50 or more 
new trips to and from the site during a peak hour.  Biosolids truck trips from the JWPCP are anticipated to 
increase.  Therefore, construction and operational impacts would be potentially significant and will be 
addressed in the EIR/EIS at the program level.  Therefore, the traffic analysis will evaluate construction 
and operational activities for all program elements (except WRP effluent management as discussed 
below) for Thresholds TRT-1, TRT-2, and TRT-4 through TRT-6 in the EIR/EIS at a program level. 

WRP (Effluent Management).  WRP effluent management would include a change in the volume of 
treated effluent discharged from the WRPs.  The very nature of discharging treated effluent does not 
generate traffic and cannot have an impact on traffic.  Therefore, the operation of WRP effluent 
management would not impact traffic or circulation and will not be addressed in the EIR/EIS at the 
program level.  
 

TRT-3.  Overall Determination: No Impact.  Construction and operation of all program elements would not result in a change in 
air traffic patterns, including either an increase in traffic levels or a change in location that results in substantial safety risks.  
Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the program level.   
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 
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All Program Elements.  See LU-3 (Program), for details regarding public airports and private airstrips.  
Construction and operational impacts would not occur; therefore, this issue will not be addressed in the 
EIR/EIS at the program level. 

Transportation and Traffic (Terrestrial) Project Discussion 
 

TRT-1, TRT-2, TRT-4, TRT-5, and TRT-6.  Overall Determination: Potentially Significant Impact.  Construction and operation 
of all project elements could generate traffic levels that could exceed traffic related thresholds.  Therefore, construction and 
operational impacts related to all project elements would be potentially significant and will be addressed in the EIR/EIS at the 
project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 

All Project Elements.  Construction of all project elements has the potential to generate traffic that could 
exceed thresholds.  Therefore, construction activities for all project elements for Thresholds TRT-1, 
TRT-2, TRT-4, TRT-5, and TRT-6 will be evaluated in the EIR/EIS at a project level.  Operation of the 
project is unlikely to generate traffic that could exceed thresholds because once operational, treated 
effluent would be conveyed belowground and discharged to the Pacific Ocean.  However, operational 
activities for all thresholds for all project elements will be evaluated in the EIR/EIS at a project level. 
 

TRT-3.  Overall Determination: No Impact.  Construction and operation of all project elements would not result in a change in air 
traffic patterns.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  See LU-3 (Project) for details regarding public airports and private airstrips.  
Construction and operation of all project elements would not result in a change in air traffic patterns, 
including either an increase in traffic levels or a change in location that results in substantial safety risks.  
Construction and operational impacts would not occur; therefore, this issue will not be addressed in the 
EIR/EIS at the project level. 
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Transportation and Traffic (Marine) Checklist 

  Program (marine transportation and traffic 
thresholds are not applicable to the program 

elements*) 

Project 

XVII. TRANSPORTATION AND TRAFFIC 
(MARINE).  Would the project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

TRM-
1. 

Interfere with the operation of designated 
vessel traffic lanes entering and exiting 
the Port of Los Angeles? 

      

TRM-
2. 

Impair the level of safety for vessels 
navigating the Main Channel or West 
Basin areas within the Port of Los 
Angeles, or precautionary areas outside 
the Port of Los Angeles? 

      

*The program elements would not be located in the marine environment.  All program elements would be constructed and operated on land.  
Therefore, none of the Transportation-Traffic Marine thresholds apply to the program elements and marine transportation impacts will not be 
addressed in the EIR/EIS at the program level.   
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Transportation and Traffic (Marine) Project Discussion 
The only project elements that would be located in the marine environment and could have an impact on 
marine transportation and traffic are:  

 The offshore tunnel alignments  

 The riser and diffuser on either the PV Shelf or the SP Shelf 

 The existing ocean outfalls 

The construction and operation of all other project elements would occur on land and would not have an 
impact on marine transportation and traffic.  Therefore, the marine transportation and traffic thresholds 
only apply to the offshore tunnel alignments, the riser and diffuser areas, and the existing ocean outfalls; 
all other project elements will not be addressed in this section or in the EIR/EIS. 
 

TRM-1.  Overall Determination: Potentially Significant Impact.  Construction of the offshore tunnels and at all the riser and 
diffuser areas could interfere with the operation of designated vessel lanes entering and exiting the Port of Los Angeles.  
Additionally, operation of the SP Shelf riser and diffuser could interfere with the operation of designated vessel lanes.  Therefore, 
construction and operational impacts related to these specific project elements would be potentially significant and will be 
addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

X – 

Tunnel Alignments – Offshore.  Non-hazardous material excavated from construction of the offshore 
tunnel could potentially be loaded onto barges at a location within the Port of Los Angeles where it would 
then be transported to the LA-2 or LA-3 ocean disposal site.  This would create additional marine vessel 
activity and traffic within the Port of Los Angeles and has the potential to interfere with the operation of 
designated vessel traffic lanes entering and exiting the Port of Los Angeles.  Therefore, construction 
impacts would be potentially significant, and will be addressed in the EIR/EIS at the project level.  Once 
the offshore tunnel is operational, it would be located below the surface of the ocean and would not 
require any additional vessel traffic.  Therefore, operation of the offshore tunnel would not interfere with 
the operation of designated vessel traffic lanes entering and exiting the Port of Los Angeles and impacts 
would not occur; this issue will not be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  Construction activities at the riser/diffuser areas have the potential to interfere 
with the operation of designated vessel traffic lanes entering and exiting the Port of Los Angeles.  The 
construction of the new riser and diffuser on either the PV Shelf or SP Shelf would require the 
construction and operation of a construction platform, similar to those used for oil exploration in the 
ocean.  Barges may also be anchored to the platform.  The rehabilitation of the existing ocean outfalls 
would require the use of multiple barges, and may require some type of ocean surface platform.  These 
construction structures and barges could interfere with the operation of designated vessel traffic lanes 
entering and exiting the Port of Los Angeles.  Therefore, construction impacts at the riser/diffuser areas 
would be potentially significant and will be addressed in the EIR/EIS at the project level. 
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Once operational the construction platform and multiple barges would be removed from all of the 
riser/diffuser areas.  Barges and ships would only be used for periodic maintenance purposes and would 
not remain in one place for extended durations.  Currently, the existing ocean outfalls are periodically 
maintained and, therefore, any maintenance of the existing ocean outfalls after rehabilitation would be no 
different than the existing conditions.  Operational impacts associated with the rehabilitated existing 
ocean outfalls would not occur and will not be addressed in the EIR/EIS at the project level.   

Periodic maintenance activities associated with a riser and diffuser on either the SP Shelf or on the 
PV Shelf would be the same as those of the existing ocean outfalls.  However, although similar in nature 
to maintenance of the existing ocean outfalls, the operation of a new riser and diffuser on the SP Shelf has 
the potential to interfere with marine transportation and traffic due to the proximity of the riser and 
diffuser area to the marine vessel travel lanes.  Therefore, operation of a new riser and diffuser on the 
SP Shelf would be potentially significant and will be addressed in the EIR/EIS at the project level. 

Operation of a riser and diffuser on the PV Shelf would not have the potential to interfere with marine 
transportation and traffic because any periodic maintenance activities would occur outside the designated 
vessel lanes.  Therefore, operation of a new riser and diffuser on the PV Shelf would not interfere with the 
operation of the designated vessel traffic lanes and will not be addressed in the EIR/EIS at the project 
level.   
 

TRM-2.  Overall Determination: Potentially Significant Impact.  Construction of the offshore tunnel and at the SP and PV Shelf 
riser and diffuser areas could impair the level of safety for vessels navigating in the Port of Los Angeles or precautionary areas 
outside the port.  Therefore, construction impacts related to these specific project elements would be potentially significant and will 
be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at 
the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine N/A N/A 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate N/A N/A 

Shaft Site – JWPCP East N/A N/A Shaft Site – Royal Palms N/A N/A 

Shaft Site – JWPCP West N/A N/A Riser/Diffuser Area – SP Shelf X – 

Shaft Site – TraPac N/A N/A Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT N/A N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Offshore.  Non-hazardous material excavated from the offshore tunnel alignments 
could potentially be loaded onto barges at a location within the Port of Los Angeles where it would then 
be transported to the LA-2 or LA-3 ocean disposal site.  This would create additional marine vessel 
activity and traffic within the Port of Los Angeles and has the potential to impair the level of safety for 
vessels entering and exiting the Port of Los Angeles.  Therefore, construction impacts would be 
potentially significant, and this issue will be addressed in the EIR/EIS at the project level.  Once the 
offshore tunnel is operational, it would be located below the surface of the ocean and would not require 
any additional vessel traffic.  Therefore, operation of the offshore tunnel would not impair the level of 
safety for vessels and impacts would not occur; this issue will not be addressed in the EIR/EIS at the 
project level.  

Riser/Diffuser Area – San Pedro Shelf and Palos Verdes Shelf.  The construction of a new riser and 
diffuser on the PV Shelf or SP Shelf has the potential to impair the level of safety for vessels navigating 
the Main Channel, West Basin area, or precautionary areas.  Construction of a new riser and diffuser 
would involve assembly of diffuser sections at the Port of Los Angeles and then towing the assembled 
diffuser sections to the offshore riser and diffuser area.  The diffuser sections could be a significant 
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length, requiring careful maneuvering through the Port of Los Angeles.  Therefore, construction impacts 
of a new riser and diffuser on either the SP Shelf or the PV Shelf would be potentially significant and will 
be addressed in the EIR/EIS at the project level. 

Operation of a new riser and diffuser on either the SP Shelf or the PV Shelf would have no impact on the 
safety of vessels.  As discussed previously, once the new riser and diffuser are operating, they would only 
require periodic maintenance.  The vessels that would be used for this maintenance are similar to vessels 
that regularly use the Port of Los Angeles under existing conditions and would not substantially increase 
or impair the safety of vessel traffic entering and leaving the port.  Therefore, operation of a new riser and 
diffuser would have no impact and will not be addressed in the EIR/EIS at the project level. 

Riser/Diffuser Area – Existing Ocean Outfalls.  Rehabilitation of the existing ocean outfalls would not 
impair the level of safety for vessels.  Construction barges and ships would leave from and return to the 
Port of Los Angeles en route to the existing ocean outfall location; however, these vessels would be 
similar to those that regularly use the Port of Los Angeles under existing conditions.  Therefore, 
construction impacts would be less than significant and will not be addressed in the EIR/EIS at the project 
level.  As previously discussed, once the rehabilitated existing ocean outfalls are operating, they would 
only require periodic maintenance as under existing conditions.  Therefore, operation of the rehabilitated 
existing ocean outfalls would not change from existing conditions and there would be no impact.  This 
issue will not be addressed in the EIR/EIS at the project level.
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Utilities and Service Systems and Energy Checklist 

  Program Project 

XVIII. UTILITIES AND SERVICE 
SYSTEMS AND ENERGY.  Would 
the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

UTL-
1. 

Exceed wastewater treatment 
requirements of the applicable regional 
water quality control board? 

      

UTL-
2. 

Require or result in the construction of 
new water or wastewater treatment 
facilities or expansion of existing 
facilities, the construction of which 
could cause significant environmental 
effects? 

      

UTL-
3. 

Require or result in the construction of 
new stormwater drainage facilities or 
expansion of existing facilities, the 
construction of which could cause 
significant environmental effects? 

      

UTL-
4. 

Require new or expanded entitlements 
because sufficient water supplies would 
not be available to serve the project? 

      

UTL-
5. 

Result in the disruption or impediment 
of utility service to areas during 
construction? 

      

UTL-
6. 

Be served by landfill(s) with 
insufficient permitted capacity to 
accommodate the project’s solid waste 
disposal needs during construction and 
operation? 
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  Program Project 

XVIII. UTILITIES AND SERVICE 
SYSTEMS AND ENERGY.  Would 
the program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

UTL-
7. 

Be in noncompliance with federal, state, 
and local statutes and regulations related 
to solid waste? 

      

UTL-
8. 

Require new, offsite energy supply and 
distribution infrastructure or capacity-
enhancing alterations to existing 
facilities that are not anticipated by 
adopted plans or programs? 
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Utilities and Service Systems and Energy Program Discussion 
 

UTL-1.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
exceed wastewater treatment requirements of the applicable regional water quality control board.  Therefore, impacts would be 
less than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  Construction and operation of the improvements to the conveyance system would 
facilitate the conveyance of wastewater via gravity to the WRPs and JWPCP for treatment.  The 
improvements to the conveyance system could accept additional volumes of wastewater; however, the 
additional volume of wastewater would be treated under the current permitted capacity of the POWRP, 
LBWRP, LCWRP, WNWRP and JWPCP (for SJCWRP see below).  Therefore, the construction and 
operation of the conveyance improvements would not exceed wastewater treatment requirements.  
Construction and operational impacts associated with the conveyance system would not occur and will 
not be addressed in the EIR/EIS at the program level.  

WRPs.  SJCWRP would expand by 25 MGD for a total capacity of 125 MGD.  This is the only WRP 
expansion proposed.  The increase in permitted capacity would require the Sanitation Districts to apply 
for a new wastewater permit from the Los Angeles RWQCB.  This permit would require wastewater 
treatment levels and criteria for the SJCWRP to continue to be met, as they currently are.  Therefore, 
plant expansion at the SJCWRP would not exceed wastewater treatment requirements of the applicable 
RWQCB permits.  Construction and operational impacts associated with plant expansion at the SJCWRP 
would be less than significant, and this issue will not be addressed in the EIR/EIS at the program level.  

The other WRPs would maintain their permitted capacities and would not treat additional wastewater.  
Process optimization would not change the capacity of the WRPs but rather normalize the flows through 
the WRPs to more efficiently treat the wastewater and discharge or recycle the treated effluent.  
Therefore, impacts would not occur under the construction and operation of process optimization at all of 
the WRPs and will not be addressed in the EIR/EIS at the program level.  

WRP effluent management would continue to discharge treated effluent into existing receiving waters.  
Any change in volume of this discharge would not result in an exceedence of wastewater treatment 
requirements since the discharge is regulated through the permits granted by the RWQCB to each WRP.  
Therefore, operation of WRP effluent management would not result in an exceedence of wastewater 
treatment requirements and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  Construction and operation of solids processing facilities and operation of biosolids 
management at the JWPCP would not result in an exceedence of wastewater treatment requirements of 
the applicable RWQCB.  The increase in solids processing would not increase the volume of secondary 
treated effluent from the JWPCP.  The JWPCP would continue to operate within its permitted discharge 
requirement of 400 MGD.  However, the increase in solids processing would increase biosolids 
management.  This increase would require additional trucks to transport the biosolids off site for 
beneficial use, landfill, or land application.  This increase in biosolids would not exceed wastewater 
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treatment requirements.  The actual land use application or beneficial use would occur on existing 
agricultural land or in existing beneficial use buildings.  The Sanitation Districts would only use sites that 
are properly permitted and for which all site-specific impacts, including exceeding wastewater treatment 
requirements, have been mitigated thoroughly through either preparation of site-specific environmental 
documents or compliance with other federal, state, and local regulations.  Therefore, impacts associated 
with construction and operation of solids processing facilities and the operation of biosolids management 
would be less than significant and will not be addressed in the EIR/EIS at the program level.   
 

UTL-2.  Overall Determination: No Impact.  Construction and operation of all program elements would not result in the 
construction of new water or wastewater treatment facilities, the construction of which could cause significant environmental 
effects.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  All program elements include the construction of new or improvements to 
wastewater treatment facilities.  Potential significant impacts associated with the construction and 
operation of all program elements are discussed in the applicable resource sections of this Preliminary 
Screening Analysis (e.g., cultural resources, hazards and hazardous materials, air quality, noise, etc.).  
Any impact deemed potentially significant in this Preliminary Screening Analysis will be further 
addressed in the EIR/EIS.  Because the potentially significant impacts of the program elements (e.g., 
wastewater treatment facilities) are being evaluated in their respective resource sections, this issue will 
not be addressed in the EIR/EIS at the program level. 
 

UTL-3.  Overall Determination: Potentially Significant Impact.  Construction of all program elements could increase the amount 
of runoff.  Therefore, construction impacts related to these specific program elements would be potentially significant and will be 
addressed in the EIR/EIS at the program level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at 
the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements X – 

SJCWRP – Plant Expansion X – 

WRP – Process Optimization X – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing X – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  The generation of stormwater runoff is affected by a change in the amount of 
impervious (e.g., roads, sidewalks, gutters) or pervious (e.g., lawns, parks, natural open space) surfaces in 
a location.  Exposed soils during construction can generate more stormwater runoff when compared to 
existing conditions, as can a substantial reduction in pervious surfaces due to an increase in the amount of 
impervious surfaces (e.g., converting a park to a parking structure).  Construction and operation of the 
conveyance improvements would occur in the existing public rights-of-way of streets.  During 
construction, runoff could be generated as discussed in HYD-7 (Program).  Therefore, construction of the 
conveyance improvements would have potentially significant impacts and will be addressed in the 
EIR/EIS at the program level.  Operation would not substantially increase impervious surfaces over the 
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current existing impervious surface conditions.  Therefore, operation would not generate new or large 
volumes of stormwater requiring the construction of new stormwater drainage facilities, and impacts 
would not occur.  Therefore, operational impacts will not be addressed in the EIR/EIS at the program 
level.  

WRPs.  The program includes plant expansion at the SJCWRP and process optimization at the SJCWRP, 
LCWRP, POWRP, and LBWRP within the existing footprint of these facilities.  Construction would 
likely not need new stormwater drainage facilities but would require management plans to control any 
stormwater generated by the program construction sites as required under NPDES.  This issue is 
discussed in more detail in HYD-7 (Program).  Therefore, construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the program level. 

Once construction is complete, the site surface for the plant expansion at the SJCWRP and process 
optimization at the SJCWRP, LCWRP, POWRP, and LBWRP would return to existing conditions.  In 
general, the improvements to the WRPs would not substantially increase impervious surfaces at the 
WRPs and, therefore, would not result in a substantial increase in stormwater runoff.  The operation of the 
improvements to the WRPs would utilize existing stormwater drainage facilities and would not require 
the construction of new facilities.  Therefore, operational impacts associated with the improvements to the 
WRPs would be less than significant and will not be addressed in the EIR/EIS at the program level. 

WRP effluent management would continue to discharge tertiary treated effluent into existing receiving 
waters.  Any change in volume of this discharge would not result in the construction of new stormwater 
drainage facilities.  The existing receiving waters primarily act as flood control channels, and are 
maintained and operated to receive stormwater runoff, as well as the discharge from the WRPs.  
Therefore, operation of WRP effluent management would not result in the need for new stormwater 
drainage facilities and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  Construction of the solids processing digesters would likely not require new stormwater 
drainage facilities but would require management plans to control any stormwater generated by the 
program construction sites as required under NPDES (see HYD-7 [Program]).  Therefore, construction 
impacts associated with the solids processing digesters would be potentially significant and will be 
addressed in the EIR/EIS at the program level.  The new solids processing digesters would operate on 
existing impervious surfaces.  Furthermore, operation of the solids processing digesters would utilize 
existing stormwater drainage facilities and would not require the construction of new facilities.  Because 
the operation of the solids processing digesters would not substantially increase impervious surfaces, the 
operation would not result in a substantial increase in stormwater runoff requiring new stormwater drains.  
Operational impacts associated with the solids processing digesters would not occur and will not be 
addressed in the EIR/EIS at the program level.  

The operation of biosolids management would continue to occur at the JWPCP and would not require the 
construction of new buildings or impervious surfaces.  The biosolids would be transported to existing 
beneficial use locations, existing landfills, or existing land application areas.  Since the biosolids 
management locations already exist, they would not increase the stormwater volume and would not need 
new stormwater drainage facilities.  Therefore, impacts associated with the operation of biosolids 
management would not occur and will not be addressed in the EIR/EIS at the program level.  
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UTL-4.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
require new or expanded entitlements because sufficient water supplies would be available.  Therefore, impacts would be less 
than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

Conveyance System.  The construction and operation of the conveyance improvements would not require 
new or expanded entitlements for potable water.  Construction would require trenching and excavation for 
the replacement and/or maintenance of existing conveyance pipelines.  Operation would simply involve 
the conveyance of wastewater via gravity to the WRPs and JWPCP for treatment.  Therefore, construction 
and operation of the conveyance improvements would not require new or expanded entitlements for 
potable water and sufficient water supplies would be available.  Construction and operational impacts 
would not occur and will not be addressed in the EIR/EIS at the program level. 

WRPs and JWPCP.  The plant expansion at the SJCWRP; process optimization at the SJCWRP, 
LCWRP, POWRP, and LBWRP; and improvements at the JWPCP would not result in an increased 
demand for potable water.  Some potable water would be required during construction of the 
improvements at the SJCWRP, POWRP, LCWRP, LBWRP, and JWPCP for drinking water purposes and 
spraying water on graded areas for dust control.  However, construction would be temporary and would 
not require new entitlements for potable water sources to be developed.  Therefore, construction impacts 
associated with these WRPs and the JWPCP would be less than significant and will not be addressed in 
the EIR/EIS at the program level. 

Operation of plant expansion at the SJCWRP and process optimization at the SJCWRP, LCWRP, 
POWRP, and LBWRP would not use large quantities of potable water.  Currently, the WRPs and JWPCP 
use “wash water” for all water uses except drinking and safety showers.  The wash water is recycled 
water from the facilities.  The solids processing digesters also use wash water.  Since the improvements at 
the WRPs and the JWPCP would not increase the number of employees at each facility, potable water for 
drinking or showering purposes would not increase.  Furthermore, effluent management at the SJCWRP, 
POWRP, LCWRP, LBWRP, and WNWRP may actually increase the availability of treated water for 
beneficial reuse in the JOS service area as an additional supply to potable water supplies.  Therefore, 
operation of the program may actually create additional water supplies for industry, landscaping, and 
other uses.  The operation of the WRPs and JWPCP would not require new or expanded entitlements.  
Operational impacts would not occur and will not be addressed in the EIR/EIS at the program level. 
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UTL-5.  Overall Determination: Less Than Significant Impact.  Construction would not result in the disruption or impediment of 
utility services to areas during construction.  Therefore, impacts would be less than significant, and this threshold will not be 
addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operationa 

Conveyance System – Conveyance Improvements – N/A 

SJCWRP – Plant Expansion – N/A 

WRP – Process Optimization – N/A 

WRP – Effluent Management N/A N/A 

JWPCP – Solids Processing – N/A 

JWPCP – Biosolids Management N/A N/A 
a Threshold addresses construction-specific impacts; operation does not apply. 

Conveyance System.  The improvements to the conveyance system would generally be constructed in the 
public rights-of-way of existing streets adjacent to other utilities.  The Sanitation Districts regularly 
maintain its existing conveyance system without disrupting utility services to areas.  Construction on the 
conveyance system would be performed in accordance with the Sanitation Districts’ normal maintenance 
practices.  Therefore, construction impacts would not result in the disruption or impediment of utility 
service during construction.  Construction impacts would not occur and will not be addressed in the 
EIR/EIS at the program level. 

WRPs and JWPCP.  Construction for the plant expansion at the SJCWRP; process optimization at the 
SJCWRP, POWRP, LCWRP, and LBWRP; and solids processing at the JWPCP would be within the 
existing footprints of the facilities.  Because construction would be constrained to the existing footprints, 
it would not disrupt existing utilities.  Biosolids management and WRP effluent management do not 
include any construction and, therefore, would not disrupt existing utility services.  Therefore, the 
construction of improvements to the WRPs and the JWPCP would not result in disruption to or 
impediment of utility service to areas during construction.  Impacts would not occur and will not be 
addressed in the EIR/EIS at the program level. 
 

UTL-6.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would be 
served by landfill(s) with sufficient permitted capacity to accommodate solid waste disposal needs.  Therefore, impacts would be 
less than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  Construction of the conveyance improvements and improvements to the WRPs 
and the JWPCP would include the demolition of several existing solids processing digesters and, 
therefore, would generate a small amount of waste during a single occasion.  The metal of the solids 
processing digesters could be recycled per waste management standards and the remaining could be 
disposed of at a landfill.  The program elements’ construction waste would primarily consist of soil, as 
process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP would require the excavation of 
large amounts of soil to build the underground storage tanks.  Construction waste also would include 
concrete and asphalt.  Concrete and asphalt are typically recycled and not sent to landfills.  The excavated 
soil could be land filled or it could be beneficially reused at other Sanitation District locations or other 
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Los Angeles County locations.  Construction solid waste could be sent by rail to Mesquite Landfill, 
located in Imperial County off Highway 78 and 5 miles northeast of the city of Glamis.  Mesquite 
Landfill can receive a maximum amount of 20,000 tons per day, and has a current available capacity of 
600 million tons with a projected closing date of 100 years (Sanitation Districts 2007).  Therefore, 
construction of all program elements would be served by a landfill with sufficient capacity.  Construction 
of all program elements would result in less than significant impacts on landfills and will not be addressed 
in the EIR/EIS at the program level. 

Operation of the program elements would not result in significant amounts of solid waste.  The program 
elements would upgrade and improve wastewater treatment facilities, which by their very nature, do not 
produce large amounts of solid waste (e.g., trash).  Furthermore, the program does not include an increase 
in the number of employees at the WRPs or the JWPCP.  Employees are generators of solid waste in 
industrial and commercial uses.  Therefore, if the number of employees does not increase under the 
program, the volume of solid waste would not increase.  For a discussion of biosolids, (which are not 
solid waste, but rather products of the wastewater treatment process), please see AG-1 (Program) for 
additional details on biosolids.  Therefore, operation of all program elements would be served by a 
landfill with sufficient capacity.  Operational impacts for all program elements would not occur and will 
not be addressed in the EIR/EIS at the program level. 
 

UTL-7.  Overall Determination: No Impact.  Construction and operation of all program elements would comply with federal, state, 
and local statute and regulations related to solid waste.  Therefore, no impacts would occur, and this threshold will not be 
addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 

All Program Elements.  The construction and operation of all program elements would comply with all 
regulations related to solid waste, such as the California Integrated Waste Management Act and city 
recycling programs.  Furthermore, the biosolids management element would comply with all biosolids 
waste disposal and beneficial use regulations as described in UTL-1 (Program).  Therefore, impacts 
would not occur and will not be addressed in the EIR/EIS at the program level. 
 

UTL-8.  Overall Determination: Less Than Significant Impact.  Construction and operation of all program elements would not 
require new, offset energy supply, and distribution infrastructure or capacity enhancing alterations to existing facilities.  Therefore, 
impacts would be less than significant, and this threshold will not be addressed in the EIR/EIS at the program level. 
 

Program Element Is Potentially Significant During Construction Operation 

Conveyance System – Conveyance Improvements – – 

SJCWRP – Plant Expansion – – 

WRP – Process Optimization – – 

WRP – Effluent Management N/A – 

JWPCP – Solids Processing – – 

JWPCP – Biosolids Management N/A – 
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Conveyance System.  The construction and operation of the conveyance improvements would not require 
new, offsite energy supply and distribution infrastructure or capacity-enhancing alterations to existing 
facilities that are not anticipated by adopted plans or programs.  Construction would primarily require 
trenching and excavation and restoring roads to existing conditions after construction.  This would 
typically require minimal amounts of energy usually in the form of diesel fuel for construction equipment.  
It would not require substantial amounts of electricity.  Therefore, construction would not require new 
energy supplies.  Wastewater is generally conveyed through the system by gravity; therefore, energy is 
typically not required under operating conditions.  Construction and operational impacts would not occur 
and will not be addressed in the EIR/EIS at the program level. 

WRPs.  Construction for the plant expansion at the SJCWRP and process optimization at the SJCWRP, 
POWRP, LCWRP, and LBWRP would require some energy.  Energy would primarily be used in the form 
of diesel for construction equipment, and small amounts of electricity may be required for construction 
activities, such as welding.  However, construction would be temporary and would not be so substantial 
as to require new offsite energy supplies.  Therefore, construction impacts associated with the plant 
expansion at the SJCWRP and process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP 
would be less than significant and will not be addressed in the EIR/EIS at the program level. 

The operation of process optimization at the SJCWRP, POWRP, LCWRP, and LBWRP may require the 
pumping of wastewater, which would require some energy.  However, process optimization is primarily 
wastewater storage and, therefore, would not require a substantial amount of energy.  Furthermore, 
process optimization and the WRPs would use variable frequency drives.  Rather than running at a 
constant set point, the variable frequency drives ramp up and down based on the volume of wastewater 
flow.  Therefore, energy is saved during low flow periods.  Impacts associated with the operation of 
process optimization would be less than significant.   

The operation of the plant expansion at the SJCWRP would increase energy use.  The SJCWRP currently 
receives approximately 5 megawatts (MW) of energy from methane captured at the Puente Hills landfill 
through the use of internal combustion engine(s).  The remaining necessary energy of approximately 1 to 
2 MW is obtained from the grid.  Utility power is currently available and used at the SJCWRP whenever 
the internal combustion engines are out of service or need maintenance.  This would continue under the 
operation of the plant expansion.  The plant expansion at the SJCWRP would potentially increase the use 
of energy to approximately 8.5 MW by 2050.  Therefore, at least 2 to 3 MW would likely need to be 
obtained from the grid.  Overall, the operation of the plant expansion would result in less than significant 
impacts and will not be addressed in the EIR/EIS at the program level. 

The operation of WRP effluent management would continue to discharge treated effluent into receiving 
waters.  This discharge is currently performed, and would continue to perform, via gravity and would not 
involve the use of electricity or energy.  Therefore, impacts associated with WRP effluent management 
would not occur and will not be addressed in the EIR/EIS at the program level. 

JWPCP.  Construction at the JWPCP would require some energy, which would primarily be used in the 
form of diesel for construction equipment.  Small amounts of electricity may be required for construction 
activities, such as welding.  However, construction would be temporary and would not be so substantial 
as to require new offsite energy supplies.  Therefore, construction impacts associated with solids 
processing at the JWPCP would be less than significant and will not be addressed in the EIR/EIS at the 
program level 

The JWPCP produces electricity when it treats wastewater through the gas anaerobic digestion process 
from the solids processing.  A combined cycle power plant at the JWPCP uses gas turbines to produce 
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approximately 18 to 20 MW of electricity and a steam turbine generator produces approximately 4 to 
6 MW of electricity.  Therefore, the electricity needed to operate the proposed solids processing digesters 
would be provided by the JWPCP.  Utility power is currently available and used whenever the JWPCP 
onsite power plant and steam turbine generators are out of service or need maintenance.  This would 
continue under the operation of the new solids processing digesters.  Therefore, the operation of the solids 
processing digesters would result in less than significant impacts and will not be addressed in the EIR/EIS 
at the program level.  

The operation of biosolids management would not require electrical energy.  The biosolids would be 
transported to existing beneficial use facilities, existing landfills, or existing land application areas.  The 
transportation would require some additional diesel.  The existing uses would process the biosolids as 
they currently do.  Therefore, biosolids management would not require any new, offsite energy supply 
and distribution infrastructure.  Operational impacts would be less than significant and will not be 
addressed in the EIR/EIS at the program level.   

Utilities and Service Systems and Energy Project Discussion 
 

UTL-1.  Overall Determination: No Impact.  Construction and operation of all project elements would not exceed wastewater 
treatment requirements.  Therefore, no impacts would occur, and this threshold will not be addressed in the EIR/EIS at the project 
level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf See Marine Environment. 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf See Marine Environment. 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

See Marine Environment. 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  The project elements would allow the 
Sanitation Districts to continue to meet their wastewater treatment requirements.  The project elements 
would ensure reliability in the existing infrastructure.  The JWPCP would continue to operate at its 
permitted capacity of 400 MGD, and construction and operation of the project elements would not 
increase the permitted capacity of the JWPCP.  The project elements would not exceed wastewater 
treatment requirements of the applicable RWQCB.  Therefore, construction and operational impacts 
would not occur and will not be addressed in the EIR/EIS at the project level. 
 

UTL-2.  Overall Determination: No Impact.  Construction and operation of all project elements would not require the construction 
of new water or wastewater treatment facilities.  Therefore, no impacts would occur, and this threshold will not be addressed in the 
EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 
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All Project Elements.  All project elements include the construction of new wastewater treatment 
facilities.  Potential significant impacts associated with the construction and operation of all project 
elements are discussed in the applicable resource sections of this Preliminary Screening Analysis 
(e.g., cultural resources, hazards and hazardous materials, air quality, noise, etc.).  Any impact deemed 
potentially significant in this Preliminary Screening Analysis will be further addressed in the EIR/EIS.  
Because the potentially significant impacts of the project elements are being evaluated in their respective 
resource sections, this issue will not be addressed in the EIR/EIS at the project level. 
 

UTL-3.  Overall Determination: Potentially Significant Impact.  Construction at all shaft sites may generate runoff that could 
require the construction of new stormwater drainage facilities.  Therefore, construction impacts related to these specific project 
elements would be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts would not 
occur and will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  N/A N/A Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore N/A N/A Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf N/A N/A 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf N/A N/A 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

N/A N/A 

Tunnel Alignments – Onshore and Offshore.  Based on the anticipated construction method of using a 
TBM, the tunnel would be watertight.  Equal pressure between the cutting face and the soil would be 
maintained.  There would be minimal leakage of groundwater into the excavation because the soil 
interface is isolated within the pressurized cutting face.  Therefore, only minimal volumes of nuisance 
water would need to be removed from the tunnel during construction.  Water generated during tunnel 
construction would not be released directly into receiving waters.  Furthermore, any inflow of water 
and/or slurry used during tunneling activities would be pumped back to a working shaft site, and thus 
impacts would occur at the shaft sites and not at the tunnel (similar to air quality impacts).  Therefore, this 
threshold is not applicable to construction of the onshore and offshore tunnels and will not be addressed 
in the EIR/EIS at the project level. 

Once the onshore and offshore tunnels are operational, they would convey secondary treated effluent 
from the JWPCP to the Pacific Ocean for disposal.  This method of conveyance would not generate any 
new stormwater or require any new storm drains.  Therefore, this threshold is not applicable to the 
operation of the onshore and offshore tunnels and will not be addressed in the EIR/EIS at the project 
level. 

All Shaft Sites.  Any runoff generated at the shaft sites would be put into the sanitary sewer system 
maintained by the Sanitation Districts at the JWPCP, or the sewer system maintained by the City of Los 
Angeles for disposal at the Terminal Island Water Reclamation Plant on Terminal Island in the Port of 
Los Angeles.  The storm drain system in the region is separate from the sewer system; all discharge into 
the sewer system is treated at wastewater treatment plants, whereas typically storm drains outlet into 
receiving waters and/or the Pacific Ocean.  Construction at any shaft site would likely not need new 
stormwater drainage facilities but would require management plans to control any stormwater generated 
by the project construction sites.  See HYD-7 (Project).  Therefore, construction impacts associated with 
all shaft sites would be potentially significant and will be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  There is no runoff generated by the construction or operation of the riser and 
diffuser as these would be located in the Pacific Ocean.  Therefore, this threshold is not applicable to the 
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construction or operation on the SP Shelf or PV Shelf and the rehabilitation and operation of the existing 
ocean outfalls and will not be addressed in the EIR/EIS at the project level. 
 

UTL-4.  Overall Determination: Potentially Significant Impact.  Construction of the onshore and offshore tunnels and at all 
shaft sites could require new or expanded entitlements.  Therefore, construction impacts related to these specific project elements 
would be potentially significant and will be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and 
will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  Construction of all project elements may 
require substantial volumes of water that could require new or expanded entitlements because sufficient 
water supplies may not be available to serve the project.  The water demand during construction of the 
onshore tunnel, offshore tunnel, and at the shaft sites has likely not been included in any water purveyor 
urban water management plans or water master plans.  Therefore, construction impacts would be 
potentially significant and will be addressed in the EIR/EIS at the project level. 

Once operational, the onshore tunnel, offshore tunnel, and shaft site permanent facilities would require no 
water.  They would convey secondary treated effluent from the JWPCP to the Pacific Ocean.  The 
conveyance of secondary treated effluent does not require potable water.  Therefore, operational impacts 
would not occur and will not be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  Construction on the SP Shelf or the PV Shelf would occur in the ocean, as 
would the rehabilitation of the existing ocean outfalls.  No potable water would be required for 
construction in these areas.  Furthermore, once operational, the riser and diffuser on the SP Shelf or 
PV Shelf would be located below the ocean surface and would discharge secondary treated effluent, as 
would the rehabilitated existing ocean outfalls.  Thus, under operating conditions, potable water would 
not be used.  Therefore, impacts would not occur and will not be addressed in the EIR/EIS at the project 
level. 
 

UTL-5.  Overall Determination: Less Than Significant Impact.  Construction of all project elements would not result in the 
disruption or impediment of utility services during the construction period.  Therefore, impacts would be less than significant, and 
this threshold will not be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operationa 

Tunnel Alignment – Onshore  – N/A Shaft Site – Southwest Marine – N/A 

Tunnel Alignment – Offshore – N/A Shaft Site – Angels Gate – N/A 

Shaft Site – JWPCP East – N/A Shaft Site – Royal Palms – N/A 

Shaft Site – JWPCP West – N/A Riser/Diffuser Area – SP Shelf – N/A 

Shaft Site – TraPac – N/A Riser/Diffuser Area – PV Shelf – N/A 

Shaft Site – LAXT – N/A Riser/Diffuser Area – Existing 
Ocean Outfalls 

– N/A 

a Threshold addresses construction-specific impacts; operation does not apply. 



Sanitation Districts of Los Angeles County  Chapter 3.  Environmental Checklist 

 

 
Clearwater Program 
Preliminary Screening Analysis 

 
3-202 

November 2012 
 

 

Tunnel Alignments – Onshore and Offshore.  The Sanitation Districts have studied the existing utilities 
along the alternative tunnel alignments and surrounding the shaft sites (Parsons 2011).  Since the onshore 
tunnel would be located at depths of approximately 70 to 450 feet, only existing deep utility facilities 
could potentially conflict with the onshore tunnel alignments (Parsons 2011).  These utilities could 
include abandoned or active oil production wells, monitor and injection wells, pier and bridge pilings, 
high pressure oil and natural gas pipelines, and utility channel crossings (Parsons 2011).  Typical service 
utilities such as electricity, water, and wastewater would not be affected by the onshore and offshore 
tunnel alignments based on the depth of tunnel installation (Parsons 2011).  These types of utilities are 
typically located within the public right-of-way of streets at depths no greater than 30 feet bgs.   

As discussed in HYD-3 (Project), construction of the onshore tunnel may require the temporarily 
suspension of a salt water barrier injection well.  This would disrupt an existing utility service that could 
result in significant impacts.  However, these impacts would be fully analyzed under HYD-3 (Project) and 
will not be included in this threshold. 

Therefore, these utilities would not experience a disruption or impediment during tunnel construction.  
Construction impacts would be less than significant and will not be addressed in the EIR/EIS at the 
project level. 

All Shaft Sites.  Typical service utilities such as electricity, water, and wastewater would not be affected 
by the shaft sites because these utilities are generally within the rights-of-way of the street and, therefore, 
would not experience interference with the JWPCP East, TraPac, LAXT, Angels Gate, Royal Palms, or 
Southwest Marine shaft sites (Parsons 2011).   

The JWPCP West and JWPCP East shaft sites would be constructed in the general vicinity of the 
Wilmington Oil Field.  There are a number of abandoned and active oil wells within the vicinity of the 
shaft sites.  Any active oil production well within the vicinity of these two shaft sites would be avoided 
during construction.  Therefore, construction at these two shaft sites would not result in a disruption of oil 
production from the Wilmington Oil Field.  

The JWPCP West shaft site would require crossing Figueroa Street and West Lomita Boulevard.  There 
are a number of small diameter utilities in both of these streets, such as an Air Force pipeline, Unocal 
pipelines, and an abandoned sewer line.  These utilities would either have to be relocated or avoided as is 
common for in-street construction.  Because avoidance of utility disruption is a standard construction 
practice that requires coordination with utility providers, this impact is considered to be less than 
significant.  

Construction impacts associated with construction at the shaft sites would be less than significant and will 
not be addressed in the EIR/EIS at the project level. 

All Riser/Diffuser Areas.  The riser and diffuser areas on the SP Shelf or the PV Shelf would be located 
off the coast of Southern California, and there are no existing utilities located within the vicinity of the 
risers and diffuser areas (Parsons 2011).  In addition, there are no existing utilities within the vicinity of 
the existing ocean outfalls.  Therefore, there would be no construction impacts on utilities for the riser and 
diffuser areas, and this will not be addressed in the EIR/EIS at the project level.   
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UTL-6.  Overall Determination: Potentially Significant Impact.  Construction of all project elements, except rehabilitation of the 
existing ocean outfalls, could result in large amounts of solid waste over an extended period of time.  Therefore, construction 
impacts related to these specific project elements would be potentially significant and will be addressed in the EIR/EIS at the 
project level.  Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level.   
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf X – 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf X – 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  Excavated soil generated by the construction of all project elements, except for 
the rehabilitation of the existing ocean outfalls, would be disposed of at several locations, depending on 
whether it is hazardous or non-hazardous materials.  Therefore, construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the project level.  Rehabilitation of the existing ocean 
outfalls would not involve trenching or dredging; therefore, disposal of dredged material would not be 
required.  Therefore, construction impacts associated to rehabilitation of the existing ocean outfalls would 
be less than significant and will not be addressed in the EIR/EIS at the project level. 

Under operating conditions, the project elements would be self-contained, and would convey secondary 
treated effluent from the JWPCP to the Pacific Ocean for disposal.  Operation of the project elements 
would not generate any solid waste and, therefore, no impacts would occur.  Operational impacts will not 
be addressed in the EIR/EIS at the project level.  
 

UTL-7.  Overall Determination: No Impact.  All project elements would comply with all regulations related to solid waste, such as 
the California Integrated Waste Management Act and city recycling programs.  Therefore, no impacts would occur, and this 
threshold will not be addressed in the EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  – – Shaft Site – Southwest Marine – – 

Tunnel Alignment – Offshore – – Shaft Site – Angels Gate – – 

Shaft Site – JWPCP East – – Shaft Site – Royal Palms – – 

Shaft Site – JWPCP West – – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac – – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT – – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

All Project Elements.  The construction and operation of all project elements would comply with all 
regulations related to solid waste, such as the California Integrated Waste Management Act and city 
recycling programs.  Therefore, impacts would not occur and will not be addressed in the EIR/EIS at the 
project level. 
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UTL-8.  Overall Determination: Potentially Significant Impact.  Construction of the tunnels and shafts would result in an 
increased use of energy.  Therefore, construction impacts related to these specific project elements would be potentially significant 
and will be addressed in the EIR/EIS at the project level.  Operational impacts would not occur and will not be addressed in the 
EIR/EIS at the project level. 
 

Project Element Is Potentially 
Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X – Shaft Site – Southwest Marine X – 

Tunnel Alignment – Offshore X – Shaft Site – Angels Gate X – 

Shaft Site – JWPCP East X – Shaft Site – Royal Palms X – 

Shaft Site – JWPCP West X – Riser/Diffuser Area – SP Shelf – – 

Shaft Site – TraPac X – Riser/Diffuser Area – PV Shelf – – 

Shaft Site – LAXT X – Riser/Diffuser Area – Existing 
Ocean Outfalls 

– – 

Tunnel Alignments – Onshore and Offshore; All Shaft Sites.  Construction of the tunnels and at all 
shaft sites would require increased energy use.  Therefore, construction impacts would be potentially 
significant and will be addressed in the EIR/EIS at the project level.   

Once operational, the onshore and offshore tunnels would be used to convey secondary treated effluent 
from the JWPCP to the Pacific Ocean for discharge via gravity and would typically not require the use of 
electricity.  The shafts would be converted into belowground access structure that would not require 
electricity.  Therefore, operation would not result in an increased use of electricity and impacts would not 
occur.  Operational impacts will not be addressed in the EIR/EIS at the project level.   

All Riser/Diffuser Areas.  Electricity would not be used to construct the riser and diffuser or to 
rehabilitate the existing ocean outfalls.  Portable generators that use diesel would be used on the 
construction platforms and barges.  Therefore, construction of the riser and diffuser and/or rehabilitation 
of the existing ocean outfalls would not require new, offsite energy supplies, or distribution infrastructure.  
Construction impacts would not occur and will not be addressed in the EIR/EIS at the project level.  

Once operational, the riser and diffuser would release secondary treated effluent into the Pacific Ocean.  
This would not require the use of electricity.  Therefore, the operation of the new riser and diffuser and 
the rehabilitation of the existing ocean outfalls would not require new, offsite energy sources.  
Operational impacts would not occur and will not be addressed in the EIR/EIS at the project level. 
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Growth Inducing Checklist 

  Program Project 

XIX. GROWTH INDUCING.  Would the 
program/project: 

Potentially 
Significant Impact  

Less Than 
Significant 

Impact No Impact 
Potentially 

Significant Impact  

Less Than 
Significant 

Impact No Impact 

1 Induce substantial population growth in 
an area, either directly (for example, by 
proposing new homes and businesses) 
or indirectly (for example through 
extension of roads or other 
infrastructure)? 

      

2 Remove obstacles to growth (e.g., 
through the construction or extension of 
major infrastructure facilities that do not 
presently exist in the project area or 
through changes in existing regulations 
pertaining to land development)? 

      

3 Require expansion for one or more 
public services to maintain desired 
levels of service? 

      

4 Cause economic effects that could result 
in other activities that could 
significantly affect the environment? 

      

5 Set a precedent that could encourage 
and facilitate other activities that could 
significantly affect the environment? 
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Growth Inducing Program Discussion 
 

XIX-1 through XIX-5.  Overall Determination: Potentially Significant Impact.  Construction and operation of all program 
elements would have potentially significant growth-inducing impacts and, therefore, will be addressed in the EIR/EIS.   

 
Program Element Is Potentially Significant During Construction  Operation 

Conveyance System – Conveyance Improvements X X 

SJCWRP – Plant Expansion X X 

WRP – Process Optimization X X 

WRP – Effluent Management N/A X 

JWPCP – Solids Processing X X 

JWPCP – Biosolids Management N/A X 

All Program Elements.  The program elements could do the following:  

 Indirectly induce growth through the extension of infrastructure. 

 Remove obstacles to growth through the construction or extension of major infrastructure 
facilities that do not presently exist in the JOS service area. 

 Require the expansion of one or more public services.  

 Cause economic effects that could result in other activities that could significantly affect the 
environment (e.g., if implementation of the program would require other supporting infrastructure 
such as new roads or power plants to be built, causing an economic impact on the residents of the 
program area). 

It is unlikely the program elements would set a precedent that could encourage and facilitate other 
activities that could significantly affect the environment.  Development of long-range planning documents 
is within the purview of the Sanitation Districts, similar to other utilities and service districts.  The 
Sanitation Districts have embarked on a master facilities planning process previously and have been 
operating under their 2010 MFP; development of an updated MFP would not set a precedent.  However, 
this impact and those discussed above will be addressed in the EIR/EIS. 

Growth Inducing Project Discussion 
 

XIX-1 through XIX-5.  Overall Determination: Potentially Significant Impact.  Construction and operation of all project 
elements would have potentially significant growth-inducing impacts and, therefore, will be addressed in the EIR/EIS.   

 
Project Element Is Potentially 

Significant During Construction Operation  Construction Operation 

Tunnel Alignment – Onshore  X X Shaft Site – Southwest Marine X X 

Tunnel Alignment – Offshore X X Shaft Site – Angels Gate X X 

Shaft Site – JWPCP East X X Shaft Site – Royal Palms X X 

Shaft Site – JWPCP West X X Riser/Diffuser Area – SP Shelf X X 

Shaft Site – TraPac X X Riser/Diffuser Area – PV Shelf X X 

Shaft Site – LAXT X X Riser/Diffuser Area – Existing 
Ocean Outfalls 

X X 
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All Project Elements.  The project elements could do the following:  

 Indirectly induce growth through the extension of infrastructure. 

 Remove obstacles to growth through the construction or extension of major infrastructure 
facilities that do not presently exist in the JOS service area. 

 Require the expansion of one or more public services.  

 Cause economic effects that could result in other activities that could significantly affect the 
environment (e.g., if the TBM would require a lot of offsite power resulting in the need for new 
power generating facilities, causing an economic impact that could have a significant effect on 
the environment). 

It is unlikely the project elements would set a precedent that could encourage and facilitate other 
activities that could significantly affect the environment.  The Sanitation Districts have an existing ocean 
discharge system that is currently being used and the project is proposed in response to growth in the 
region as well as the need to increase infrastructure reliability.  However, impacts will still be addressed 
in the EIR/EIS. 
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Appendix 1-B 
AGENCY AND PUBLIC SCOPING REPORT 

Introduction 

The Clearwater Program is a comprehensive planning effort undertaken by the Sanitation Districts of Los 
Angeles County (Sanitation Districts) to ensure that the Joint Outfall System (JOS), serving 73 cities and 
unincorporated county areas within metropolitan Los Angeles County, will continue to provide 
environmentally sound and cost-effective wastewater management through the year 2050.  This report 
summarizes the public and agency scoping efforts that occurred during the preparation of the Clearwater 
Program Draft Master Facilities Plan (MFP) and associated Draft Environmental Impact 
Report/Environmental Impact Statement (EIR/EIS). 

The Clearwater Program MFP and EIR/EIS were prepared in conformance with the California State 
Water Resources Control Board’s policy for implementing the Clean Water State Revolving Fund (SRF) 
Program for the construction of wastewater management facilities.  In addition, the California 
Environmental Quality Act (CEQA) and the National Environmental Policy Act (NEPA) require project 
proponents to consult with agency and public stakeholders during the preparation of the draft EIR/EIS.  
The lead agencies – the Sanitation Districts and the U.S. Army Corps of Engineers (Corps) – made a 
commitment to go beyond the statutory requirements outlined in CEQA and NEPA by engaging and 
involving agencies and the public early and often throughout the planning process.   

Public Outreach and Participation 

Public outreach for the Clearwater Program began in January 2007 and continues today.  The Sanitation 
Districts relied on multiple forms of outreach to ensure that potentially impacted communities were 
engaged early in the planning process, long before any decisions were made.  This multi-faceted 
approach, the components of which are listed below, facilitated a productive exchange of information and 
ideas between the Sanitation Districts and stakeholders. 

 Public Workshops (San Pedro, Wilmington, Rancho Palos Verdes, and Carson) 

 Slide Presentations 

 Individual and Group Meetings (Over 500) 

 Informational Video 

 Newsletter Updates 

 Internet Website (www.ClearwaterProgram.org)  

 Telephone Hot-Line (877-300-WATER) 
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Notice of Preparation 

CEQA requires the preparation and circulation of a Notice of Preparation (NOP) at the onset of the EIR 
process.  An NOP must provide sufficient information describing a project and potentially significant 
environmental impacts such that it enables responsible agencies to provide a meaningful response.  At 
minimum, the NOP needs to include: 

 Brief description of the proposed project 

 Description of the proposed project’s location 

 Probable environmental effects of the proposed project 

 Date, time, and place of the public hearing  

 Address where documents or files relating to the proposed project are available for review 

 Address where written comments on the scope of the EIR may be sent 

 Deadline for submitting comments 

In accordance with CEQA, the Sanitation Districts issued an NOP on October 10, 2008, indicating that an 
EIR would be prepared for the Clearwater Program MFP.  The NOP was sent to 834 stakeholders.  The 
NOP included a description of the programmatic evaluation of the infrastructure and facilities within the 
JOS and the potential changes required to manage wastewater flows projected through the year 2050.  
Additionally, the NOP described the project-specific need for a new Joint Water Pollution Control Plant 
(JWPCP) effluent tunnel/ocean outfall, and the area under consideration for its construction.  As required 
by CEQA, the NOP listed the probable environmental effects of the Clearwater Program MFP’s 
program-wide and project-specific components.  A copy of the NOP is included at the end of this report 
as Attachment 1. 

Notice of Intent 

NEPA requires the preparation and publication of a Notice of Intent (NOI) to prepare a draft EIS.  At 
minimum, an NOI needs to include: 

 Description of the proposed action 

 Description of possible alternatives to the proposed action 

 Description of the lead agency’s scoping process, including time and place of scoping meetings  

 Name and address of the lead agency contact for the proposed action and EIS 

The Corps determined that the Clearwater Program would require the preparation of an EIS.  In 
accordance with NEPA, the Corps published the NOI in the Federal Register (Volume 73, No. 194) on 
October 6, 2008, announcing its intent to prepare a draft EIS/EIR for the Clearwater Program in 
conjunction with the Sanitation Districts.  A copy of the NOI is included at the end of this report as 
Attachment 2. 

The NOI explained that the construction of a new JWPCP effluent tunnel/ocean outfall identified in the 
Clearwater Program MFP would entail discharge of dredge and fill materials in waters of the United 
States, work in navigable waters of the United States, and, potentially, transport of dredge material for 
ocean disposal – all of which require federal permits.  The Corps would potentially need to issue permits 
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pursuant to Section 404 of the Clean Water Act; Section 10 of the Rivers and Harbors Act; and, if 
necessary, Section 103 of the Marine Protection, Research, and Sanctuaries Act.   

In addition to publishing the NOI in the Federal Register, hardcopies were mailed to multiple agencies 
and an electronic version was distributed via email to other interested parties and stakeholders.  

NOP and NOI Comments 

A summary of written and oral comments received on the NOP and NOI during the scoping period is 
presented in Table 1.  Copies of written comments and the transcripts of oral comments received at the 
scoping meetings are included at the end of this report as Attachments 3 and 4, respectively. 

Table 1.  Summary of Written and Oral Comments on the NOP/NOI 

Date Agency/Organization Commenter Comment Summary 

10/15/2009 Office of Planning and Research
  

Scott Morgan  Provides confirmation of receipt and forward to 
identified agencies. 

10/15/2009 California Integrated Waste 
Management Board 

Margo Reid Brown  Identifies that letter regarding NOP will be made 
part of the record of the California Integrated 
Waste Management Board. 

10/17/2008 Department of Conservation, 
Division of Oil, Gas, and 
Geothermal Resources 

Paul Frost  Asks for oil wells to be plotted on maps. 

 Identifies specific required actions and resources 
related to building and construction near plugged 
and abandoned wells. 

10/17/2008 South Coast Air Quality 
Management District 

Steve Smith  Requests that draft EIR be sent with applicable 
data/appendices. 

 Recommends resources and specific 
methodology and to be used in analysis. 

 Recommends resources for development of 
mitigation measures. 

 Provides data source information. 

10/20/2008 Native American Heritage 
Commission 

Dave Singleton  Recommends actions to assess impacts to 
historical resources. 

10/30/2008 City of Norwalk Chino Consunji  Identifies future transportation projects to take 
place in the service area. 

11/3/2008 City of Glendora David 
Chantarangsu 

 Provides source for growth projections. 

11/4/2008 U.S. Environmental Protection 
Agency 

Paul Amato  Requests that two hardcopies and one compact 
disc copy of the draft EIS be sent to his office 
when sending to Washington DC office. 

11/4/2008 
(attached 
7/30/2008 
letter) 

U.S. Environmental Protection 
Agency 

Carmen White
  

 Provides information on Superfund site located 
on the Palos Verdes Shelf and outfall alignment. 

 



Sanitation Districts of Los Angeles County  Appendix 1-B 
Agency and Public Scoping Report 

 

 
Clearwater Program 
Final EIR/EIS 

 
4 

November 2012 
 

ICF 00016.07 

 

Table 1 (Continued) 

Date Agency/Organization Commenter Comment Summary 

5/5/2008 
(attached 
11/4/2008 
letter) 

U.S. Environmental Protection 
Agency 

Paul Amato  Asks for rationale for thresholds of significance to 
be described. 

 Identifies NEPA requirements for alternatives 
evaluation and discussion. 

 Provides clarification of draft EIS scope for Air 
Quality analysis.  Includes methodology and 
sources. 

 Provides clarification of draft EIS scope for 
Biological Resources analysis. 

 Provides clarification of draft EIS scope for 
Hazards and Hazardous Materials analysis. 

 Provides clarification of draft EIS scope for 
Hydrology/Water Quality.  Includes methodology 
and sources. 

 Provides clarification of draft EIS scope for 
Cumulative Impacts.  Includes methodology and 
sources. 

 Provides clarification of draft EIS scope for 
mitigation monitoring and reporting.  Includes 
methodology.  

 Describes/requests cumulative impact analysis 
for outfall on Marine Environment. 

11/5/2008 Federal Emergency 
Management Agency 

Gregor Blackburn  Requests review of FIRMs and provides a 
summary of NFIP floodplain management 
building requirements. 

11/5/2008 San Gabriel and Lower Los 
Angeles Rivers and Mountains 
Conservancy  

Belinda Faustinos  Provides source for Conservancy's Watershed 
and Open Space Plan.  

 Includes sources of GIS planning tools for access 
to habitat, watershed, and recreation information. 

 Describes concerns about assumption of 
wastewater flow increases. 

 Identifies potential for wastewater flow 
reductions. 

 Identifies concerns for habitat, open space, and 
recreation. 

11/5/2008 Resident JoAnn Wysocki  Oral comments identifying concerns similar to 
those mentioned in her 11/12/2008 comment 
letter. 

11/5/2008 Wilmington Property Owners of 
Wilmington 

Arthur Hernandez  Identifies possible alignment alternatives. 

11/6/2008 Resident JoAnn Wysocki  Partial draft of 11/12/2008 comments. 

11/6/2008 Resident JoAnn Wysocki  Wants to know the Corps’ primary concern for the 
project.  

 Question regarding whether city of LA Quimby 
funds apply to this project.  LACSD unsure, but 
will check with city. 

 Comment regarding the delivery of comments to 
Corps. 

 Proposes alternative route for the tunnel: 
Sanitation Plant in Carson, west on Lomita to 
Vermont Avenue, south through Five Points, 
along Gaffey to channel, left hand turn on 
channel and arrive at Harbor. 

 Discussion of getting on Corps’ mailing list. 

 Question regarding length of truck 
trips/construction, which was identified to be 4 to 
8 years. 
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Table 1 (Continued) 

Date Agency/Organization Commenter Comment Summary 

11/6/2007 Resident and President of the 
Harbor Association of Industry 
and Commerce 

Bill Lyte   Harbor Association of Industry and Commerce is 
to support the project as it provides critical 
infrastructure and vital construction jobs. 

 Recommends choosing excavation sites within 
the Port of Los Angeles. 

 Suggests electric trucks for transfer of tunneling 
muck. 

 Suggests clean excavated material to be used as 
fill in the Port. 

11/6/2008 Resident Mark Wells  Raises concerns that the construction truck traffic 
would be using existing taxed infrastructure 
(three vehicular bridges and one train bridge) to 
get to and from Terminal Island construction shaft 
site. 

 Points out that the residents being impacted by 
the construction would not directly benefit from 
the project. 

 Asks what residents of San Pedro would receive 
from having a tunnel go under their 
neighborhoods. 

11/6/2008 Marine Animal Care Center, 
Fort MacArthur 

David Bard  Asks which alignment is preferred. 

 Requests more specifics regarding potential shaft 
sites in and around Angels Gate Park. 

 Wants to know the ratio of treated outflow 
between the new outfall and the existing outfalls. 

 Asks if the draft EIR will address the effects of a 
new outfall on nutrient loads in the ocean or 
subsequent effects on the increase of algae and 
bio-toxins and effects on the marine life. 

 Questions how the prevailing currents will impact 
the outflow. 

11/6/2008   Resident Richard Pawlowski    Asks the size of the outflow pipe. 

 Suggests that harnessing energy from the 
high-velocity outflow should be considered. 

 Suggests piping some of the semi-clean water to 
places that might use it for lakes or the Owens 
Valley dust problem. 

 States that the EIR should include the impacts 
from truck traffic every day for 8 years.  Mentions 
that the clean truck program has just been put 
into effect. 

11/6/2008 Wilmington Resident Pat Roman  States that it is a big problem that only 40 percent 
of the reclaimed water is being used.  Consider 
thoughtfully the infrastructure for cumulative 
projects, construction permitting, and water use. 

11/6/2008 Point Fermin Resident Ron Stolte  Supports Terminal Island. 

11/12/2008 Resident JoAnn Wysocki
  

 Identifies concerns for alignment and effects to 
the Wilmington area. 

11/13/2008 County of Los Angeles, 
Department of Parks and 
Recreation  

Jui Ing Chien  Requests analysis of impact of site shaft to park. 

11/14/2008 City of Los Angeles, Bureau of 
Sanitation 

Enrique Zaldivar  Provides information about city of LA’s 
wastewater facilities. 

 Requests TIWRP's effluent to be included in 
outfall analysis. 

11/14/2008 Marine Mammal Care Center at 
Fort MacArthur  

David Bard  Requests analysis of impact to ocean nutrients 
and algal blooms. 
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Table 1 (Continued) 

Date Agency/Organization Commenter Comment Summary 

11/17/2008 Palisades Residence 
Association  

Not applicable  Requests the use of specific aesthetics analysis. 

 Requests the use of specific air quality sources 
and analysis. 

 Requests including the analysis of specific 
biological resources. 

 Requests analysis of specific cultural resources. 

 Requests specific concerns for water quality and 
wind be addressed. 

 Requests specific documents be incorporated or 
discussed. 

 Requests description of construction noise. 

 Requests specific analysis of local transportation 
and traffic impacts. 

 Requests thorough analysis of cumulative 
impacts considering the other projects in the 
area. 

11/18/2008 Port of Los Angeles Ralph Appy  Identifies jurisdictional issues related to use of 
Harbor District property.  

 Identified requirements for consideration in 
alternatives. 

 Identifies various specific issues/areas for 
analysis that are of particular concern to the Port. 

 Provides Port site construction performance 
requirements. 

 Provides a table of Port-identified related 
cumulative projects. 

11/21/2008 California State Lands 
Commission 

Gail Newton  Provides information on potential need for a 
lease if discharge pipelines located on sovereign 
lands. 

12/5/2008 California State Lands 
Commission  

Jane Smith  Provides information on potential need for a 
lease if discharge pipelines located on sovereign 
lands. 

12/8/2008 County of Los Angeles, 
Department of Public Works 

Dennis Hunter  Requests opportunity to review EIR and traffic 
studies.  Includes methodology and resources. 

1/29/2009 County of Los Angeles Fire 
Department  

Frank Vidales  Requests erosion control, watershed 
management, rare and endangered species, 
vegetation fuel modification for Very High Fire 
Hazard Severity Zones or Fire Zone 4, 
archeological and cultural resources, and County 
Oak Tree Ordinance be addressed in the draft 
EIR. 

Unknown Resident Pat Rome  Requests explanation of use of reclaimed water, 
and construction permits. 

Unknown Resident JoAnn Wysocki  Partial draft of 11/12/2008 comments. 

Public Scoping Meetings 

Scoping is the process by which input is solicited from agencies and stakeholders on the nature and extent 
of issues and impacts to be addressed in an EIR and/or EIS and the methods by which they will be 
evaluated.  Scoping helps to identify the range of actions, alternatives, environmental effects, methods of 
assessment, and mitigation measures to be analyzed in greater detail.  It also helps eliminate those issues 
that are not relevant to the decision at hand.  
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Formal scoping meetings are not required by CEQA, but are necessary when preparing an EIR/EIS jointly 
with a federal agency due to NEPA requirements.  NEPA specifically requires the lead agency to consult 
with federal agencies that have jurisdiction by law or have special expertise on the proposed action, and to 
solicit public input during the preparation of the EIS.  NEPA requires the federal lead agency’s scoping 
process to:  

 Invite affected federal, state, and local agencies, Indian tribes, project proponents, and others 
interested in the EIS process 

 Determine the potential significant environmental issues to be analyzed in depth 

 Identify and eliminate issues determined to be insignificant or addressed in other documents 

 Allocate assignments among the lead agency and cooperating agencies regarding preparation of 
the EIS, including impact analysis and identification of mitigation measures 

 Identify related environmental documents under development 

 Identify other environmental review and consultation requirements 

Five public scoping meetings for the Clearwater Program were conducted in fall 2008, soon after the 
NOP and NOI were released.  Notice of all five scoping meetings was included in the NOP; the fifth 
meeting was also noticed in the NOI.  An advertisement announcing the public scoping meetings was 
placed in the Daily Breeze, San Gabriel Valley Tribune, Pasadena Star News, Whittier Daily News, 
Inland Valley Daily Bulletin, Impacto, Peninsula News, Press Telegram, Beach Reporter, Wave Pub West 
Edition, La Opinion, and Random Lengths News.  A copy of the advertisement is included at the end of 
this report as Attachment 5. 

The Sanitation Districts and the Corps conducted a joint public scoping meeting, in both English and 
Spanish, for the Clearwater Program EIR/EIS: 

November 6, 2008 at 6:30 pm 
Crowne Plaza Los Angeles Harbor Hotel 

601 S. Palos Verdes Street 
San Pedro, California 

The Sanitation Districts conducted four additional public scoping meetings for the EIR: 

October 29, 2008 at 6:30 pm 
Carson Community Center 

801 East Carson Street 
Carson, California 

October 30, 2008 at 1:30 pm 
Sanitation Districts Joint Administration Office 

1955 Workman Mill Road 
Whittier, California 

October 30, 2008 at 6:30 pm 
Sanitation Districts Joint Administration Office 

1955 Workman Mill Road 
Whittier, California 

November 5, 2008 at 6:30 pm 
Wilmington Senior Center 

1371 Eubank Avenue 
Wilmington, California 
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Additional Scoping Meetings 

In addition to the five public scoping meetings conducted in October/November 2008, scoping meetings 
were held with federal, state, and local agencies as well as councils of governments, environmental 
groups, and community advisory committees. 

Federal Agency Consultations 

Table 2 lists the scoping meetings with federal agencies prior to release of the draft EIR/EIS. 

Table 2.  List of Federal Agency Coordination Meetings 

Date Agency/Organization 

3/22/2007 U.S. Navy (Defense Fuel Support Point) 

3/28/2007 U.S. Coast Guard 

10/22/2007 U.S. Environmental Protection Agency 

12/10/2007 U.S. Environmental Protection Agency 

3/9/2009a National Marine Fisheries Service 

3/23/2009a U.S. Fish and Wildlife Service 

6/26/2009a U.S. Coast Guard 

7/16/2009 Bureau of Ocean Energy Management 

2/9/2010a U.S. Environmental Protection Agency 

3/17/2010a National Marine Fisheries Service 

3/19/2010a U.S. Fish and Wildlife Service 

8/26/2010 Bureau of Ocean Energy Management 

8/25/2011a U.S. Environmental Protection Agency 
a The U.S. Army Corps of Engineers participated in this agency scoping meeting. 

State Agency Consultations 

Table 3 lists the scoping meetings with state agencies held prior to release of the draft EIR/EIS. 

Table 3.  List of State Agency Coordination Meetings 

Date Agency/Organization 

10/22/2007 Regional Water Quality Control Board, Los Angeles Region  

3/29/2011a California Coastal Commission 

5/18/2011a State Lands Commission 

7/14/2011a California Department of Fish and Game 

12/8/2011 Regional Water Quality Control Board, Los Angeles Region  
a The U.S. Army Corps of Engineers participated in this agency scoping meeting. 

Local Agency Consultations 

Table 4 lists the scoping meetings with local agencies held prior to release of the draft EIR/EIS. 
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Table 4.  List of Local Agency Coordination Meetings 

Date Agency/Organization 

1/28/2006 City of Los Angeles, Economic  Development 

2/23/2006 City of Los Angeles, Port of Los Angeles  

3/1/2006 City of Los Angeles, Bureau of Sanitation 

4/18/2006 City of Los Angeles, Council District 15 

8/22/2006 City of Los Angeles, Environmental Affairs 

9/20/2006 City of Los Angeles, Port of Los Angeles  

10/2/2006 City of Los Angeles, Department of Water and Power 

10/11/2006 City of Los Angeles, Port of Los Angeles  

12/8/2006 City of Los Angeles, Department of Recreation and Parks 

2/2/2007 California Water Company 

2/2/2007 City of Palos Verdes Estates 

2/7/2007 Los Angeles Board of Harbor Commissioners 

2/8/2007 City of Los Angeles, Director of Environmental Affairs 

2/8/2007 City of Los Angeles 

2/15/2007 City of Long Beach 

2/27/2007 Los Angeles County, Sybil Brand Commission 

3/27/2007 Los Angeles Fire Department, Harbor Division 

4/3/2007 Water Replenishment District of Southern California 

5/14/2007 Metrolink 

8/30/2007 City of Rancho Palos Verdes 

9/13/2007 City of Los Angeles, Port of Los Angeles  

10/18/2007 Los Angeles Board of Harbor Commissioners 

4/7/2008 City of Los Angeles, Council District 15 

4/25/2008 City of Los Angeles, Council District 1    

7/24/2008 City of Gardena 

12/1/2008 Central Basin Municipal Water District  

12/16/2008 County of Los Angeles, Department of Parks and Recreation 

1/30/2009 Metropolitan Water District of Southern California 

9/2/2009 South Coast Air Quality Management District 

11/10/2009 City of Los Angeles, Department of Parks and Recreation 

2/4/2010 City of Los Angeles, Department of Transportation 

2/4/2010 County of Los Angeles, Department of Public Works 

2/8/2010 City of Carson 

3/5/2010 County of Los Angeles, Regional Planning  

7/26/2010 City of Los Angeles, Port of Los Angeles  

7/28/2010 City of Los Angeles, Department of Recreation and Parks 

10/7/2010 County of Los Angeles, Department of Beaches and Harbors 

4/7/2011 County of Los Angeles, Supervisorial District 4 

4/12/2011 City of Los Angeles, Council District 15 

4/13/2011 City of Carson 

4/14/2011 City of Rancho Palos Verdes 

5/10/2011 City of Los Angeles 

5/11/2011 City of Rancho Palos Verdes 

5/23/2011 City of Rolling Hills Estates 
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Table 4 (Continued) 

Date Agency/Organization 

5/24/2011 City of Rolling Hills 

6/14/2011 City of Rancho Palos Verdes 

6/30/2011 City of Los Angeles, Bureau of Sanitation 

8/29/2011 City of Los Angeles, Bureau of Sanitation 

6/23/2011 City of Los Angeles, Port of Los Angeles 

11/17/2011 City of Los Angeles, Port of Los Angeles 

1/11/2011 City of Carson 

2/3/2012 City of Los Angeles, Council District 15 

Other Consultations 

Table 5 lists the scoping meetings with councils of governments, environmental groups, neighborhood 
councils, chambers of commerce, and community advisory committees held prior to release of the draft 
EIR/EIS. 

Table 5.  List of Other Organization Coordination Meetings 

Date Agency/Organization 

12/19/2006 JWPCP Community Advisory Committee  

1/23/2007 Northeast San Pedro Neighborhood Council 

1/30/2007 Wilmington Neighborhood Council 

1/31/2007 Wilmington Neighborhood Council 

1/31/2007 Central San Pedro Neighborhood Council 

2/13/2007 Carson Chamber of Commerce 

2/13/2007 Wilmington Chamber of Commerce 

2/13/2007 Port Community Advisory Committee 

2/15/2007 Saint Peter and Paul Elementary School 

2/15/2007 San Pedro Homeowners United 

2/16/2007 Wilmington Coordinating Council 

2/26/2007 Los Angeles Unified School District, District 8 

2/27/2007 Coastal San Pedro Neighborhood Council 

2/27/2007 Port Citizen Advisory Committee 

3/1/2007 Wilmington Chamber of Commerce 

3/1/2007 Dodson Middle School 

3/7/2007 Northwest San Pedro Neighborhood Council Board 

3/7/2007 Pacific Corridor Community Advisory Committee 

3/9/2007 Ponte Vista Community Advisory Committee 

3/9/2007 Northwest San Pedro Neighborhood Council 

3/9/2007 Coastal Neighborhood Council 

3/15/2007 San Pedro Chamber of Commerce 

3/16/2007 Harbor City/Harbor Gateway Chamber of Commerce 

3/22/2007 Harbor City/Harbor Gateway Chamber of Commerce 

3/22/2007 Harbor Gateway Neighborhood Council 

3/23/2007 San Pedro Chamber of Commerce 

3/27/2007 Palos Verdes Peninsula Chamber of Commerce 
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Table 5 (Continued) 

Date Agency/Organization 

3/28/2007 Harbor City/Harbor Gateway Chamber of Commerce 

3/28/2007 San Pedro Homeowners United 

3/29/2007 Lomita Chamber of Commerce 

4/10/2007 Harbor City Neighborhood Council 

4/10/2007 Neighborhood Council Review Commission 

4/11/2007 Lomita Chamber of Commerce 

4/17/2007 Central San Pedro Neighborhood Council 

4/19/2007 Fleming Middle School 

4/23/2007 Palos Verdes Peninsula Land Conservancy 

4/24/2007 Marine Mammal Care Center at Fort MacArthur 

4/25/2007 Wilmington Coordinating Council 

4/25/2007 Wilmington Chamber of Commerce 

4/25/2007 Surfrider Foundation, West Los Angeles and Malibu Chapter 

4/25/2007 Heal the Bay 

4/26/2007 Palos Verdes Peninsula Chamber of Commerce 

4/27/2007 Wilmington Community Advisory Committee 

4/27/2007 Richard Henry Dana Middle School 

4/30/2007 Wilmington Middle School 

5/3/2007 Palos Verdes Peninsula Chamber of Commerce 

5/3/2007 Torrance Chamber of Commerce 

5/3/2007 Lomita Chamber of Commerce 

5/3/2007 San Pedro Chamber of Commerce 

5/3/2007 Wilmington Chamber of Commerce 

5/15/2007 Eshelman Avenue Elementary 

5/21/2007 Lomita Chamber of Commerce 

5/24/2007 Santa Monica Baykeeper 

5/24/2007 California Coastkeeper Alliance 

5/24/2007 San Pedro High School 

6/4/2007 Santa Monica Bay Restoration Commission 

6/7/2007 Port of Los Angeles High School 

6/25/2007 Saint John Fisher Elementary School 

6/26/2007 Stephen M. White Middle School 

7/2/2007 Palos Verdes High School 

7/17/2007 Ridgecrest Intermediate School 

7/23/2007 Coalition for a Safe Environment 

8/2/2007 Wilmington Chamber of Commerce 

8/23/2007 Harbor City Neighborhood Council 

8/24/2007 Coastal San Pedro Neighborhood Council 

8/27/2007 Harbor City/Harbor Gateway Neighborhood Council 

8/27/2007 Harbor City 

8/28/2007 Barton Hill Elementary School 

8/29/2007 San Pedro Chamber of Commerce 

8/29/2007 Wilmington Neighborhood Council 
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Table 5 (Continued) 

Date Agency/Organization 

8/31/2007 Holy Family Elementary School 

9/17/2007 Los Angeles Harbor College 

10/11/2007 Palos Verdes Peninsula Chamber of Commerce 

10/12/2007 Carson High School 

10/29/2007 Banning High School 

11/14/2007 Harbor Regional Park Advisory Board 

11/19/2007 Torrance Area Chamber of Commerce 

12/3/2007 African American Chamber of Commerce 

12/3/2007 Long Beach Chamber of Commerce 

1/8/2008 South Bay Association of Chambers of Commerce 

1/9/2008 Palos Verdes Peninsula Chamber of Commerce 

1/16/2008 Sierra Club, Los Angeles Chapter 

1/28/2008 Coastal San Pedro Neighborhood Council  

2/6/2008 San Pedro Business Improvement District 

2/14/2008 Harbor Gateway South Neighborhood Council 

2/20/2008 Lomita Chamber of Commerce  

2/20/2008 Harbor City Neighborhood Council 

3/18/2008 Port Community Action Committee 

4/10/2008 Wilmington Chamber of Commerce 

4/24/2008 Harbor Association of Industry and Commerce 

5/13/2008 Central San Pedro Neighborhood Council 

6/5/2008 Harbor City/Harbor Gateway Chamber of Commerce 

8/18/2008 Coastal San Pedro Neighborhood Council  

12/3/2008 San Gabriel Valley COG 

3/4/2009 Gateway Cities COG,  Public Works Steering Committee 

4/23/2009 South Bay Cities COG 

6/25/2009 Gateway Cities COG, Public Works Steering Committee 

3/15/2011 JWPCP Community Advisory Committee 

5/17/2011 Palos Verdes Peninsula Land Conservancy 

5/25/2011 Coastal San Pedro Neighborhood Council 

5/25/2011 Wilmington Neighborhood Council 

6/1/2011 San Pedro Chamber of Commerce 

6/14/2011 Palisades Residents Association 

6/14/2011 San Pedro Chamber of Commerce, Economic Policy Committee 

6/15/2011 Rancho Palos Verdes Council of HOAs 

6/22/2011 South Bay COG 

6/27/2011 San Pedro and Peninsula Homeowners Coalition 

6/27/2011 Environment Now 

6/28/2011 Santa Monica Bay Restoration Commission 

6/28/2011 7th Street Elementary School 

6/29/2011 Heal the Bay 

7/5/2011 Coalition for a Safe Environment 

7/6/2011 Pacific Corridor Community Advisory Committee 

7/11/2011 Northwest San Pedro Neighborhood Council  
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Table 5 (Continued) 

Date Agency/Organization 

7/12/2011 Palos Verdes Peninsula Chamber of Commerce 

7/12/2011 Sierra Club 

7/14/2011 Wilmington Chamber of Commerce  

7/18/2011 Coastal San Pedro Neighborhood Council 

7/19/2011 Harbor City/Harbor Gateway Chamber of Commerce 

7/20/2011 Central San Pedro Neighborhood Council 

7/20/2011 Gulf Elementary School 

7/28/2011 Harbor Association of Industry and Commerce 

7/28/2011 Gateway Cities COG , Public Works Steering Committee 

7/28/2011 San Gabriel Valley COG, EENR Committee 

7/29/2011 Rancho San Pedro Residents Advisory Council 

8/1/2011 Surfrider Foundation, Long Beach Chapter 

8/17/2011 Harbor City Neighborhood Council 

8/30/2011 Northwest San Pedro Neighborhood Council, Port Committee 

9/6/2011 South Bay Association of Chambers of Commerce 

9/26/2011 South Bay Latino Chamber of Commerce 

9/27/2011 City of Los Angeles, Angels Gate Park 

9/27/2011 Angels Gate Cultural Center 

9/27/2011 Marine Mammal Care Center at Fort MacArthur 

9/27/2011 Angels Gate Continuation School 

9/27/2011 Los Angeles Unified School District, South Regional HS No. 15 

10/13/2011 Royal Palms Beach Surfers 

10/14/2011 Los Angeles Unified School District, District 8 

10/18/2011 Port Community Advisory Committee 

10/20/2011 San Gabriel Valley COG 

10/24/2011 Rolling Hills Prep School 

10/29/2011 Point Fermin Residents Association 

Notice of Availability 

CEQA requires issuance of a notice of availability (NOA) when the draft EIR is made available to the 
public for review.  An NOA must describe the project and its potentially significant environmental 
impacts such that it enables responsible agencies and interested parties to provide meaningful input.  At a 
minimum, the NOA must include: 

 Project description 

 Project location 

 Probable significant environmental effects 

 Specified public review period/deadline and address where written comments may be sent 

 Date, time, and location of any public hearings  

 Address where documents are available for review 
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The Sanitation Districts, as lead agency under CEQA, circulated the NOA for the draft EIR to 
approximately 4,000 stakeholders on February 10, 2012.  The NOA specified that comments would be 
accepted through April 10, 2012, resulting in a 60-day review period, 15 days longer than the 45 days 
required by CEQA.  The NOA included a description of the Clearwater Program goal and objectives.  
Additionally, the NOA described the specific need for a new JWPCP effluent tunnel and the areas under 
consideration for its construction.  As required by CEQA, the NOA listed the probable significant 
environmental effects of the recommended alternative; announced the date, time, and location of the 
public hearings; and provided the locations where documents were available for review.  A copy of the 
NOA for the draft EIR is included at the end of this report as Attachment 6. 

The Corps, as lead agency under NEPA, published a NOA for the draft EIS in the Federal Register on 
February 13, 2012.  The NOA for the draft EIS, which contained much of the same information as the 
NOA for the draft EIR, specified that comments would be accepted through April 10, 2012, resulting in a 
57-day review period, 12 days longer than the 45 days required by NEPA.  A copy of the NOA for the 
draft EIS is included at the end of this report as Attachment 7. 

Notice of Completion 

CEQA requires that the lead agency file a notice of completion (NOC) with the State Clearinghouse 
(SCH) at the same time as it provides the NOA.  At a minimum, the NOC must include: 

 Project description 

 Project location 

 Address where documents are available for review 

 Public review period 

The NOC for the draft EIR/EIS was filed as required (reference SCH# 20081010074) and is included at 
the end of this report as Attachment 8. 

Public Review and Hearings 

In accordance with NEPA, but not required by CEQA, the Sanitation Districts and Corps held a joint 
public hearing on the draft EIR/EIS.  The Sanitation Districts held two additional public hearings during 
the comment period to provide the public with more opportunities to learn about the project and submit 
formal comments.   

Notice of the public hearings was included in the NOAs for the draft EIR and draft EIS.  A newspaper 
advertisement announcing the public hearings was also placed in The Beach Reporter, The Daily Breeze, 
Impacto, Inland Valley Daily Bulletin, Long Beach Press Telegram, Palos Verdes Peninsula News, 
Pasadena Star News, San Gabriel Valley Tribune, and Whittier Daily News.  A copy of the text as well as 
copies of all nine advertisements as they actually ran in February 2012 are included at the end of this 
report as Attachment 9.  Notification was also provided on the Clearwater Program website and by press 
releases to numerous Southern California media outlets.  The public hearings were conducted in both 
English and Spanish.  Complete transcripts of the public hearings are included in Appendix 28-A. 
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Details on the joint public hearing for the draft EIR/EIS are as follows: 

Thursday, March 8, 2012 at 6:30 pm 
Crowne Plaza Los Angeles Harbor Hotel Center 

601 South Palos Verdes Street  
San Pedro, California 

Details on the public hearings for the draft EIR are as follows: 

Tuesday, March 6, 2012 at 6:30 pm 
Sanitation Districts of Los Angeles County 

1955 Workman Mill Road  
Whittier, California 

Wednesday, March 7, 2012 at 6:30 pm 
Carson Community Center 

801 East Carson Street  
Carson, California 

Comments on Draft EIR/EIS 

The Sanitation Districts and Corps accepted written and oral comments throughout the public review 
period, which ended on April 10, 2012; however, late comments were accepted as well.  A total of 
52 comments were received on the draft EIR/EIS.  Chapter 28 includes a list of all agencies, 
organizations, and persons who submitted comments, as well as responses to all comments.  Copies of all 
comments, including transcripts of the public hearings, are included in Appendix 28-A.  Furthermore, in 
accordance with CEQA, responses were provided to all public agencies that submitted comments at least 
10 days prior to certification of the final EIR.  
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NOTICE OF PREPARATION OF AN ENVIRONMENTAL IMPACT REPORT 
 

1.0 Introduction 

The Sanitation Districts of Los Angeles County (Sanitation Districts) are in the planning stage of 
the Clearwater Program.  The goal of the Clearwater Program is to ensure the continuation of a 
wastewater management system that is protective of public health and the environment.  As part 
of the Clearwater Program, the Sanitation Districts will be preparing a new master facilities plan 
(MFP) for the Joint Outfall System (JOS).  The MFP will serve to guide the management and 
development of the JOS through the year 2050 and may result in the implementation of one or 
more recommended projects.   

This Notice of Preparation (NOP) has been prepared pursuant to the requirements of the 
California Environmental Quality Act (CEQA) to notify Responsible and Trustee Agencies that 
an Environmental Impact Report (EIR) will be prepared to assess potential impacts of the project.  
The EIR will be prepared jointly with an Environmental Impact Statement (EIS) that will meet 
the requirements of the National Environmental Policy Act (NEPA).  The U.S. Army Corps of 
Engineers (Corps) will be the federal lead agency under NEPA, and a separate Notice of Intent 
has been prepared for the EIS. 

2.0 Background 

The Sanitation Districts function on a regional scale consisting of 24 independent special districts 
serving the wastewater and solid waste management needs of approximately 5.3 million people in 
Los Angeles County.  The Sanitation Districts’ service area covers approximately 800 square 
miles and encompasses 78 cities and unincorporated territory within the county (Figure 1, 
Regional Location).  The 24 separate districts work cooperatively under a Joint Administration 
Agreement with one administrative staff headquartered near the city of Whittier. 

Seventeen of the districts located in the metropolitan Los Angeles area participate in the Joint 
Outfall Agreement, which provides for combined investment in wastewater conveyance and 
treatment facilities.  These 17 districts are collectively known as the Joint Outfall Districts, which 
provide for operation and maintenance of a regional, interconnected system of facilities called the 
Joint Outfall System (JOS).  The service area of the JOS encompasses 73 of the 78 cities in the 
Sanitation Districts’ service area, as well as some unincorporated county areas.  Figure 2 shows 
the JOS service area, the Joint Outfall Districts’ boundaries, and the location of wastewater 
treatment plants.  

The Sanitation Districts currently utilize two onshore tunnels and four offshore ocean outfalls to 
convey effluent from their Joint Water Pollution Control Plant (JWPCP) in the city of Carson to 
the Pacific Ocean.  The two tunnels were constructed in 1937 and 1958 and have not been 
inspected in over 50 years.  Inspection of the tunnels is not possible due to their length, limited 
access, lack of separation between the tunnels, and constant flow through the tunnels.   
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Figure 1: Regional Location of Entire Service Area of the Sanitation Districts of Los Angeles County 
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Figure 2: Existing Joint Outfall System Facilities  
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The Sanitation Districts are in the initial stages of preparing a new MFP for the wastewater 
management facilities in the JOS service area.  The JOS facilities currently serve approximately 
5 million people and treat an average of approximately 450 million gallons of wastewater per day. 
The MFP will address wastewater conveyance and treatment, solids processing, biosolids 
management, and effluent management.  A major component of the MFP will be to evaluate, at a 
project level, the possible construction of a new tunnel and ocean outfall to discharge treated 
wastewater from the JWPCP.   

3.0 Need for Project 

The MFP is necessary to ensure adequate JOS wastewater system capacity and reliability through the 
year 2050.  Specifically, the proposed plan in the MFP would meet the following needs and 
objectives: 

 Provide adequate system capacity to meet the needs of the growing JOS population 
 Provide a long-term solution for meeting water quality requirements set forth by regulatory 

agencies 
 Provide a means of inspecting, maintaining, repairing, rehabilitating, and replacing the aging 

infrastructure of the JOS to ensure overall reliability 
 Provide a wastewater treatment and effluent management program that accommodates and 

promotes emerging recycled water reuse and biosolids beneficial use opportunities 

4.0 The Clearwater Program Master Facilities Plan 

4.1 Program-Level Components  

The MFP and the associated EIR will be prepared concurrently.  The MFP and EIR will include 
alternatives comprised of separate, individual components that together comprise a recommended 
plan of activities.  The five individual components that will be examined in both the MFP and the 
EIR include: 

 Wastewater conveyance and treatment 
 Solids processing 
 Biosolids management  
 Water reclamation plant (WRP) effluent management  
 JWPCP effluent management 

4.1.1 Wastewater Conveyance and Treatment Component 

Trunk sewers form the core of the Sanitation Districts’ conveyance system within the JOS.  These 
are typically large-diameter sewers specifically sized to transport wastewater from other Sanitation 
Districts’ smaller trunk sewers and/or local sewers.  These large trunk sewers convey the wastewater 
downstream toward a JOS wastewater treatment facility.  Wastewater flows will generally increase 
proportionately as population increases; therefore, sections of the conveyance system may need to be 
relieved or enlarged to accommodate the future flows.  

The conveyance system options under consideration in the MFP could include: 

 Repair and rehabilitation of existing lines based upon current conditions 
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 Hydraulic relief based on projected flow increases 
 New interceptors to convey flow between WRP tributary areas  
 Changes to optimize flow distribution within the system 

The JOS is comprised of six upstream WRPs (Pomona, Whittier Narrows, San Jose Creek, Los 
Coyotes, Long Beach, and La Cañada) and the downstream JWPCP that treat wastewater.  The 
location of these facilities are shown on Figure 2.  Potential treatment plant modifications related to 
projected future conditions are driven by improvements to (1) accommodate future flows generated 
within the JOS and (2) meet increasingly stringent regulatory requirements. 

A variety of approaches could be employed to meet projected flow increases and comply with 
potential future regulations.  These will be evaluated in the development of conceptual treatment 
options and the ultimate formulation of comprehensive alternatives.  Options could include: 

 Expansion of the JWPCP – all or a portion of future flow increases could be directed to the 
JWPCP 

 Expansion of the WRPs – all or a portion of future flow increases could be directed to the WRPs  
 New plant – the potential siting of a new treatment plant, which could be used to reduce the need 

for conveyance system improvements or to enhance the potential for reclamation within the 
system, will be evaluated 

 
The conveyance system component will be interrelated with the wastewater treatment facilities 
component.  This is because some decisions regarding the possible expansion of upstream WRPs 
and the possible expansion of the downstream JWPCP may impact certain hydraulic requirements of 
the conveyance system.  The type of conveyance system options under consideration within the MFP 
could include: 

 Additional interceptor sewers 
 Flow equalization/storage systems 
 Dedicated solids and brine transport lines 
 Facilities to enhance flow diversion capabilities 

4.1.2 Solids Processing Component 

Solids are generated as a byproduct of wastewater treatment and purification.  As the population 
within the JOS increases, the wastewater flows and solids generated by treatment will increase as 
well.  Solids processing consists of stabilization using anaerobic digesters and thickening systems to 
change a pumpable liquid to a truckable solid material.  Within the JOS, all solids generated by 
treatment are currently processed at the JWPCP.  This includes the solids generated at the upstream 
WRPs.  The MFP will evaluate future options for solids processing that could include: 

 Continued centralized solids processing at JWPCP 
 Solids processing at the WRPs 
 Centralized solids processing at a facility other than the JWPCP 
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4.1.3 Biosolids Management Component 

Biosolids are the finished product of solids processing.  The biosolids represent a valuable organic 
material with the potential for reuse in a variety of applications.  The Sanitation Districts’ preferred 
approach is beneficial reuse of biosolids.  Future biosolids reuse/disposal practices will be influenced 
by potentially more stringent regulatory requirements, new development taking place within areas 
that were considered remote and once acceptable for biosolids reuse, and future restrictions imposed 
by local jurisdictions.  This will likely result in a decrease in the number of privately operated 
biosolids management facilities with which the Sanitation Districts could contract for services.  In 
order to remedy this situation, the Sanitation Districts have taken steps to provide for a sufficient 
amount of long-term biosolids management capacity, which will be evaluated and discussed in the 
MFP.  Some biosolids management options could include: 

 Continuation of existing management – beneficial use and landfill disposal 
 Landfill disposal – all biosolids 
 Beneficial use – all biosolids 

 

4.1.4 WRP Effluent Management Component 

The term “effluent” refers to the treated product water from any of the six WRPs or the JWPCP.  
The options for managing effluent from the WRPs could include: 

 Reclamation/reuse 
 Inland discharge to a water body 
 Combination of reclamation/reuse and inland discharge 

It is anticipated that as water demands within the JOS service area continue to increase and the 
procurement of reliable, cost-effective new potable supplies becomes more challenging, the use of 
reclaimed water will continue to increase.  It is likely that as the use of reclaimed water increases, 
the diversity of applications will similarly increase.  The Sanitation Districts will continue to support 
and promote water-recycling programs and work cooperatively with water purveyors to meet future 
demands. 

The six upstream WRPs produce more reclaimed water than is currently being reused.  The demand 
for reclaimed water also varies throughout the course of a year with the highest quantities being 
reused in the spring and summer months.  Reclaimed water that is not reused is discharged to inland 
water courses (e.g., the San Gabriel River).  In the future, these inland discharges will continue to be 
an integral part of an overall strategy for effluent management. 

4.1.5  JWPCP Effluent Management Component 

Effluent from the JWPCP is more salty making it less desirable for reuse, but it is highly suitable for 
ocean discharge.  The effluent is discharged to the ocean via the existing JWPCP tunnel and ocean 
outfall system, which consists of two tunnels and four outfall pipes/diffusers.  The specific concerns 
relative to the existing tunnel and ocean outfall system include capacity, condition, and reliability.  
The MFP will provide for sufficient capacity to meet projected flows and provide for the ability to 
inspect and repair, as necessary, the existing tunnel and ocean outfall system.  

Options for addressing capacity and/or allowing for the inspection and repair of the existing tunnel 
and ocean outfall system could include: 
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 Building a new ocean discharge system to convey some or all of the effluent flows 
 Temporary discharge to points other than the existing tunnel and ocean outfall system  
 Beneficial reuse of some or all of the effluent flow 

4.2 Project-Level Components 

Specific projects may result from the evaluation of the component areas identified above.  These 
projects will be fully analyzed in the MFP and EIR.  It is unknown how many projects may be 
identified in the MFP, but one project that will be evaluated is the need for a new tunnel and ocean 
outfall system as part of the JWPCP Effluent Management component area.   

The two existing tunnels connecting the JWPCP and White Point were constructed in 1937 and 
1958.   The four ocean outfalls were constructed in 1937, 1947, 1956, and 1966.  The tunnels have 
not been inspected in nearly 50 years.  Inspection of the tunnels is not possible due to their length, 
limited access, lack of separation between the tunnels, and constant flow through the tunnels.  The 
inability to inspect and repair, as necessary, this critical element of the JWPCP’s effluent 
management system is a serious concern.  The construction of a new tunnel and ocean outfall system 
will be evaluated at a project level within the MFP.   

The MFP and EIR will evaluate the location, construction, and operation of a new tunnel and ocean 
outfall system.  The Sanitation Districts and/or their consultants have begun performing technical 
feasibility and preliminary environmental analyses in order to develop specific alignment 
alternatives that will be included in the MFP and studied in detail in the EIR.  The study area for a 
new tunnel and ocean outfall is shown on Figure 3.  

The components of a new tunnel and ocean outfall that will be evaluated include: 

 Onshore Alignments 
 Tunnel Access/Construction Shaft Sites 
 Marine Alignments  
 Diffuser Locations  

 

4.2.1 Onshore Alignments Component 

Some of the considerations for establishing onshore alignments for a tunnel include, but are not 
limited to, the use of long continuous streets and public rights of way, a minimum turning radius of 
1,000 feet, and the availability of a nearby construction shaft site – preferably near the coast.  Streets 
that generally run north-south, such as Wilmington Boulevard, Frigate Avenue, Figueroa Street, 
Gaffey Street, Pacific Avenue, and Western Avenue, may be considered for alignments.  Potential 
onshore alignments are shown on Figure 4.  A tunnel would be constructed well below ground (up to 
approximately 200 feet) and would not require the streets to be taken out of service.   

4.2.2 Tunnel Access/Construction Shaft Sites Component 

Construction shaft sites would require approximately 4-8 acres of land that is relatively flat and not 
too irregularly shaped (e.g., extremely narrow).  The construction shaft, approximately 60 feet in 
diameter, would be the place where equipment and supplies would be sent into a tunnel, and where 
excavated materials would be removed.  The construction shaft site would require access to a road or 
other means of transport suitable for bringing materials in and taking excavated material away.  In 
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order to minimize construction impacts to residences and businesses, public lands such as open 
space, government property, and port property would be preferred for construction shaft sites.  
Smaller shaft sites may be constructed to provide access for ventilation and labor.    Fourteen 
locations have been identified as meeting the minimum requirements for a construction shaft site 
(Figure 4). 

4.2.3 Marine Alignments Component  

The marine alignment would consist of connecting the onshore alignment with the diffuser location 
up to 7 miles offshore.  The marine alignment would consist of an extension of the onshore tunnel to 
the diffuser location or a combination of a tunnel and a seafloor pipeline to the diffuser location. 

 4.2.4 Diffuser Locations Component  

The diffuser site, where effluent is discharged into the ocean, would be located at a distance and 
depth that equals or exceeds that of the Sanitation Districts’ existing diffusers.   The diffuser site 
must also be located on a seismically stable part of the continental shelf.  Alignments for the ocean 
outfalls north and south of the study area were not considered due to the presence of existing large 
ocean sewer outfalls for the city of Los Angeles and Orange County, respectively.  Three areas have 
been identified within the study area as meeting the minimum requirements for a diffuser location 
(Figure 5).  The length of the diffusers will be determined by the amount of flow expected to pass 
through them.  The length of a new diffuser could be as long as approximately 9,000 feet.  To 
achieve comparable dilution of the effluent in the ocean as the existing diffusers, new diffusers 
would need to be at nearly the same depth as the existing diffusers, or a depth of approximately 190 
feet.  

4.3 Proposed Plan and Alternative Selection Process 

The Sanitation Districts have not yet developed final alternatives for inclusion in the MFP or the 
EIR.  A process will be used to develop, evaluate, and screen a broad range of alternatives to arrive 
at a reasonable range of alternatives that will be analyzed in the EIR.  

Multiple options will first be developed for each of the component areas, which will then be 
screened for technical, cost, logistical, institutional, and environmental considerations.  The 
component options that pass this screening will then be combined into logical, system-wide MFP 
alternatives that include both program-level and project-level options.  These MFP alternatives will 
be analyzed in the EIR, which will also identify the recommended alternative.  The EIR will result in 
the selection of a recommended plan of action, which the Sanitation Districts’ Board of Directors 
will decide to approve or reject. 
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Figure 3: Project Study Area 
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Figure 4: Potential Onshore Alignments and Shaft Sites  



 11

Figure 5: Potential Diffuser Locations 
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5.0 Environmental Issues  

5.1 Overview 

This section presents a preliminary listing of potential environmental issues to be addressed in the 
EIR.  The environmental issues to be addressed will be finalized after comments on the NOP are 
received.   

The summary below provides a general discussion of potential environmental impacts of the MFP 
components that will be addressed in the EIR and the approaches used to analyze the potential 
impacts.  The EIR will determine whether these impacts could actually occur, their level of 
significance, and proposed feasible mitigation measures to reduce significant impacts.   

5.2 Aesthetics 

Issues  

Potential impacts could occur both during construction and after facilities are built and operating.  
Issues associated with aesthetics in relation to constructing new or altering existing MFP 
components could include: 

 Obstructing high-quality or important views of the landscape either during construction or 
operation of permanent MFP components 

 Increasing to a noticeable level the amount of new light and glare visible from important 
viewing areas either during construction or operation of permanent MFP components  

 Constructing permanent MFP components visually incongruous with their surroundings 
 Constructing permanent MFP components in the landscape visible from and incongruous with 

recreation facilities or open space areas that may be accessible to the public presently or in the 
foreseeable future 

 Potential impacts could occur during construction of a JWPCP tunnel and ocean outfall project.  
However, once the project is constructed, a tunnel would be below ground surface and the 
outfall would be on the bottom of the Pacific Ocean.  Therefore, there would be no aesthetic 
impacts associated with operation of a JWPCP tunnel and ocean outfall system.   

Approach 

Established methods for visual impact assessment developed and used by the Sanitation Districts and 
the Corps will be used to identify potential visual impacts of the MFP components.  One 
methodology would be to use the Federal Highway Administration (FHWA) Methodology for visual 
impact assessment.  The FHWA visual assessment system uses a qualitative, descriptive approach 
that is based on identifying the relative levels of vividness, intactness, and unity in the surrounding 
landscape and assessing the levels of change of these components anticipated to result from 
proposed project features. 

The methodology would assume that impacts occurring during construction would be relatively short 
term, with the exception of vegetation removal, and would end with repair of damaged areas and 
cleanup of construction areas, including the full removal of staging areas, equipment storage areas, 
and temporary structures.  In addition, construction activities would introduce visual elements into 
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the landscape that would contrast with and possibly reduce visual quality and character; therefore, it 
will be assumed that no beneficial impacts would occur during construction. 

Key elements of the approach to visual assessment could include: 

 Identifying the viewshed of the proposed MFP through GIS-based elevation analysis refined by 
field surveys 

 Identifying the visible physical changes to the natural and manmade environment including, the 
addition of new components into the viewshed (temporary and permanent), and the removal of 
other components from the view (i.e., blocking of views) 

 Identifying the compatibility of the visible physical changes with the surrounding visual 
environment 

 Identifying the visibility to viewers of physical changes within the viewshed, including types and 
relative number of viewers and their likely sensitivity to visual changes 

 Identifying the significance of the aesthetic impact, based on the visibility of the physical 
changes, the compatibility of the changes with the existing visual environment, and the likely 
viewer reaction to the changes 

 Identifying the visual impact on important visual resources 
 Identifying the compatibility of visible physical changes with existing visual resource policies 
 Identifying the effects of the project components on the existing light, glare, shadow, and shade 

environments 

5.3 Agricultural Resources 

Issues  

Potential construction and operational impacts could relate to the operation of the biosolids 
management component of the MFP.  In the past, the Sanitation Districts have had agreements with 
agricultural operators outside of Los Angeles County to beneficially reuse the biosolids on 
agricultural land.  This method of biosolids management has potential agricultural impacts.   

There would be no agricultural impacts related to the construction or operation of the proposed 
JWPCP tunnel and outfall project.  This component of the MFP includes a below ground tunnel 
under existing urban land uses and an outfall and diffuser located on the bottom of the Pacific 
Ocean.  These areas completely lack agricultural uses. 

Approach 

Agricultural impacts associated with biosolids management will be analyzed on a program-level 
because the management plan would be programmatic in nature.  Existing data and information for 
each topic will be evaluated and issues and potential impacts will be described.  MFP information 
and data will be compared with significance criteria to identify impacts that meet or exceed 
applicable criteria. 
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5.4 Air Quality 

Issues  

Potential air quality issues associated with the MFP involve both construction and operational air 
emissions and conformity with the South Coast Air Quality Control Board (SCAQMD) air quality 
management plan.  These issues could include potential air emissions from: 

 Construction equipment exhaust 
 Construction employee commute travel 
 Ground disturbance during construction 
 Use of digester gas 
 Vehicle trips associated with any increases in employment 
 Release of volatile organic compounds (VOCs) from plant operations 
 Increased JWPCP solids processing and biosolids management  

Potential air quality issues associated with a JWPCP tunnel and ocean outfall project involve only 
construction air emissions and conformity with the SCAQMD air quality management plan.  Once a 
JWPCP tunnel and ocean outfall are in place below the ground surface, there would be no additional 
operational emissions from this component of the MFP.  

Approach 

Analysis of construction and operational related emissions could include: 

 Criteria pollutants of greatest concern in the South Coast Air Basin 
 Greenhouse gases and climate change 
 Estimates of the type and number of construction equipment 
 Estimates of emission factors  
 Comparison between the construction and operation emission estimates to the federal conformity 

thresholds established by the EPA for the South Coast Air Basin 

The emission estimates and the determination of the significance and mitigation of those estimates 
will be prepared in accordance with the guidance contained in the SCAQMD CEQA Air Quality 
Handbook (as updated per the SCAQMD website), Localized Significance Threshold Methodology 
for CEQA Evaluations, and Particulate Matter (PM) 2.5 Significance Thresholds and Calculation 
Methodology guidance documents.  In addition, the Port of Los Angeles Clean Air Action Plan will 
provide guidance to develop mitigation measures where necessary. 

Existing air emissions reports, including prepared risk assessments for the MFP components, will be 
used if available.  If air quality sampling or monitoring has been conducted specifically for a source, 
resulting data will be used to estimate emissions.  If direct source testing data are unavailable, 
emissions factors developed by the Pooled Emissions Estimation Program (PEEP) and the Joint 
Emissions Inventory Program (JEIP) will be used to estimate air emissions based on influent water 
quality.  If PEEP or JEIP emission factors are not available, published emission factors prepared by 
regulatory agencies such as SCAQMD and EPA will be used for sources in question. 
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5.5 Biological Resources (Terrestrial) 

Issues  

Refer to Section 5.11 for impacts to the marine biological environment. 

The developed lands that characterize the JOS service area retain little to none of the natural 
biological communities that once existed.  Issues regarding terrestrial biological resources during 
construction and operations could include: 

 Changes to wildlife habitat, disruption of natural movement corridors, or fragmentation or 
isolation of wildlife habitats 

 Disturbance or displacement of wildlife during construction 
 Effects on federally listed or state-listed threatened or endangered wildlife species 
 Effects on other special-status wildlife species, including state species of special concern and 

candidate species for federal listing as threatened or endangered 
 Effects on wetland and riparian wildlife habitats, or other wildlife habitats that have declined 

regionally 
 Effects on sensitive creek and water resources adjacent to the six WRPs 
 Effects on nests of migratory birds protected under the Migratory Bird Treaty Act 
 Effects on sensitive botanical species and/or critical habitat 
 Effects on existing habitat conservation plans 
 Construction in an Significant Ecological Area (Whittier Narrows WRP) 

The majority of the facilities associated with a JWPCP tunnel and ocean outfall project would be 
constructed below ground.  Therefore, the main concern with respect to terrestrial biology for this 
component of the MFP will be sensitive resources associated with the construction and access shaft 
sites for a tunnel at the JWPCP and other locations.   

Approach 

The following information will be reviewed and incorporated to analyze the effects of the proposed 
MFP components on sensitive terrestrial biological resources: 

 Existing data from literature reviews 
 Existing data on special-status wildlife locations and species (e.g., California Department of Fish 

and Game’s Natural Diversity Database) 
 Constraints-level surveys of the various MFP components 

The effects of the MFP on botanical resources will be assessed based on the approximate extent of 
the resource affected.  Because most of the wastewater treatment facilities are in developed 
landscapes, extensive sensitive botanical resources are not expected at these sites. 

These same sources of information will be reviewed for a JWPCP tunnel and ocean outfall project; 
however, specific field surveys of the JWPCP and tunnel and ocean outfall shaft sites will be 
conducted for the more detailed analysis of the project-specific EIR/EIS.  The construction and 
operational related impact analysis for the MFP components and a JWPCP tunnel and ocean outfall 
project could include:  

 Identifying impacts from construction noise, light, dust, etc. on adjacent sensitive resources 
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 Identifying major constraints to the development or expansion of existing WRP facilities 
 Identifying impacts through removal of species 
 Identifying impacts through removal of sensitive or critical habitat 
 Identifying impacts through removal of protected resources (e.g., wetlands) 

5.6 Cultural Resources  

Issues  

Possible disturbances to terrestrial cultural resources could result from groundbreaking activities 
related to construction of new or alteration of existing JOS facilities.  Issues regarding cultural 
resources during construction activities could include: 

 Disturbance of known or unknown archeological sites, paleontological resources, and/or human 
remains where groundbreaking activities occur 

 Disturbance or alteration of structures with historical importance 

For the program EIR there will likely be no impacts to marine submerged cultural resources since 
the MFP components primarily exist on land. 

Potential disturbances to cultural resources due to a JWPCP tunnel and ocean outfall project include 
terrestrial and marine disturbances.  Disturbances to terrestrial cultural resources could result from 
groundbreaking activities related to alteration of structures with historical significance at the shaft 
sites to a tunnel at the JWPCP and other locations.  Disturbances to marine cultural resources such as 
prehistoric sites, prehistoric artifacts, historic sites (e.g., shipwrecks, downed aircraft and other 
vessels), and historic artifacts (e.g., cargo, anchors) could result from construction of offshore tunnel 
risers, seafloor pipelines, or the diffuser structure.  Potential disturbances specific to a new tunnel 
and ocean outfall could include: 

 Direct damage or removal of prehistoric sites/artifacts or historic sites (e.g., shipwrecks, downed 
aircraft) and/or isolated historic artifacts 

Approach 

Information regarding terrestrial cultural resources will be obtained from:  

 California archaeological inventory at the University of California, Los Angeles 
 Archeological inventory 
 National Register of Historic Places 
 California historical landmarks 
 Points of historical interests 

The MFP is subject to compliance with the CEQA guidelines for cultural and historical resources.  
Additionally, any use of federal funding for a project, such as SRF loans (partially funded by the 
EPA), must comply with Section 106 of the federal National Historic Preservation Act (NHPA).  
Therefore, historical resources for the MFP will need to be evaluated under criteria for both federal 
and state designations, the National Register of Historical Places (NRHP) and the California Register 
of Historical Resources (CRHR). 
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Following the completion of background research and architectural inventory, a historical resource 
evaluation report will be prepared that will provide historic context, identify impacts, and evaluate 
significance.  CEQA guidelines (Section 106), NEPA guidelines, and the Advisory Council on 
Historic Preservation Procedures for the Protection of Historic and Cultural Properties will be used 
to make management recommendations for any impacts.  

Information regarding marine cultural resources will be obtained from:  

 California state underwater archeologist 
 National Oceanic and Atmospheric Administration’s (NOAA) Automated Wreck and 

Obstruction Information System (AWOIS) 
 California State Lands Commission (CSLC) database of shipwrecks 
 Magnetometer and side scan sonar data for shipwrecks 
 Review of previous cultural resource investigations and consultation with local informants 

Federal status regarding the potential impact to submerged cultural resources include Section 106 of 
NHPA, NEPA, the Archaeological Resources Protection Act of 1987, the Advisory Council on 
Historic Preservation Procedures for the Protection of Historic and Cultural Properties, and the 
Abandoned Shipwreck Act of 1987.  Submerged cultural resources will be identified within the 
general proximity of a JWPCP tunnel and ocean outfall project and a determination will be made as 
to site significance. 

5.7 Geology and Soils 

Issues  

Issues associated with geologic, seismic, and soil hazards involve construction and operation of new 
or alteration of existing MFP components, including upgrading or increasing capacities of 
conveyance facilities, wastewater treatment plants, effluent management, solids processing, and 
biosolids management facilities, could expose people and property to geologic hazards (e.g., 
landslides, ground failure, earthquakes), as well as could affect: 

 Soil stability conditions 
 Soil erosion rates 
 Topography 
 Siltation or deposition in inland surface waters 

A deep tunnel for a JWPCP tunnel and ocean outfall could encounter San Pedro Formation sands in 
the onshore reach between the JWPCP and the coast, and Repetto and Monterey Formations in the 
offshore reach.  Therefore, a JWPCP tunnel and ocean outfall project could result in similar impacts 
as the MFP components to geology and soils.  People and property could be exposed to geologic 
hazards (e.g., landslides, ground failure, and earthquakes).  Additional issues associated with 
geologic and soil hazards regarding the construction and operation of a JWPCP tunnel and ocean 
outfall could include:  

 Vibration 
 Damage to tunnels from seismic activity 
 Damage to tunnels from differential settling and expansive soils 
 Seafloor instability 
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 Surface settlement 
 Sinkhole formation 
 Landslides 

Approach 

Data gathered by a geotechnical consultant will be reviewed and summarized.  Based on this 
baseline data, impacts of the MFP components will be analyzed using CEQA criteria and thresholds.  
In addition, preliminary designs developed by the engineering team for a JWPCP tunnel and ocean 
outfall will be analyzed regarding alignment and specific geology and potential geologic hazards.    

5.8 Hazards and Hazardous Materials 

Issues  

Potential issues related to hazards and hazardous materials associated with the MFP could include:  

 Acts of terrorism 
 Hazards in soils from previous land uses during construction and operation (i.e., maintenance) of 

JOS facilities 
 Hazards in groundwater from previous land uses during construction and operation (i.e., 

maintenance) of JOS facilities 
 Hazards associated with chemicals used to operate JOS facilities (e.g., chlorine) 
 Accidental release of hazardous substances used by (e.g., chlorine) or originating from (e.g., 

untreated effluent) JOS facilities sites 

A JWPCP tunnel and ocean outfall would include constructing vertical shafts to a tunnel at the 
JWPCP and other locations.  Potential issues related to hazards and hazardous materials associated 
with JWPCP tunnel and ocean outfall construction could include:  

 Hazards associated with stockpiling excavated tunnel material including soils 
 Hazards associated with loading the excavated tunnel material 
 Hazards associated with transporting the excavated tunnel material 
 Hazards associated with treating, reusing, and disposing of the excavated tunnel material 
 Hazards associated with known contamination plumes or contaminated sediment in the ocean 

(e.g., DDT) 

Approach 

Potential hazards will be evaluated and assessed by reviewing Phase I Environmental Site 
Assessments.  The Phase I Assessments will be conducted in accordance with the ASTM 
International Standard E 1527-05 by the geotechnical consultant for a JWPCP tunnel and ocean 
outfall.  In addition, an evaluation of potential impacts by hydrocarbon compounds or gases 
associated with the Wilmington Oil Field will be conducted by reviewing the data collected by the 
geotechnical consultant and/or from reviewing documents from the California Division of Oil, Gas, 
and Geothermal Resources, and site-specific reports.    
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5.9 Hydrology, Water Quality, and Public Health 

Issues  

Issues associated with hydrology, water quality, and public health could be related to the wastewater 
conveyance and treatment, effluent management, solids processing and biosolids management 
components of the MFP. 

The potential hydrology issues associated with the MFP could include: 

 FEMA-identified flood plains 
 Existing stormwater infrastructure 
 Alteration of surface water flow pre- and post-construction 
 Changes in groundwater flow and recharge pre- and post-construction 
 Potential impacts from mudflows or seiches 
 Impacts on local surface water bodies  

The potential water quality issues associated with the MFP could include: 

 Possible surface water quality impacts from ammonia, algae blooms, or other causes in the San 
Gabriel River and its tributaries 

 NPDES permit compliance 
 Transport and fate of any toxic compounds if present in effluent and biosolids and potential 

impacts on groundwater or surface water quality 
 Potential exposure to pathogens and toxic substances from activities associated with biosolids 

management 

All potential issues regarding marine hydrology, water quality, and public health related to a JWPCP 
tunnel and ocean outfall are discussed under Section 5.11, “Marine Environment.” 

Potential non-marine hydrology issues related to a JWPCP tunnel and ocean outfall could include:  

 Encounter contaminated groundwater while tunneling 
 Changes in groundwater flow and recharge pre- and post-construction 

Approach 

The following existing information will be reviewed to analyze the impacts of the MFP to 
hydrology, water quality, and public health:  

 Sanitation Districts’ JOS 2010 Master Facilities Plan 
 Los Angeles County General Plan 
 Relevant reports from the RWQCB 
 Relevant reports from the U.S. Geological Survey 
 Relevant reports from the California Department of Water Resources 

Relevant federal, state, and local regulations and agencies will be described including provisions of 
the federal CWA, the state Porter-Cologne Water Quality Control Act, and the permitting and 
regulatory authority of the RWQCB. 
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The hydrologic setting will be characterized by the following resources in or near the MFP area:  

 Existing drainage patterns 
 Existing National Park Service wild and scenic rivers 
 Existing FEMA floodplains 
 Local groundwater levels and flow patterns 
 The general hydrology of local or potentially affected surface water bodies, including San Jose 

Creek, the San Gabriel River (and tidal prism), Coyote Creek, and the Los Angeles River 
 The general water quality of local or potentially affected surface water bodies, including San 

Jose Creek, the San Gabriel River (and tidal prism), Coyote Creek, and the Los Angeles River 

Field visits will be conducted as part of the evaluation.  Surface and groundwater quality conditions 
will be characterized qualitatively, and, as necessary, quantitatively.  Any existing water quality 
impairments in the local or potentially affected water bodies will be discussed. 

Project activities associated with the construction and operation of a JWPCP tunnel and ocean outfall 
that could potentially result in upland hydrologic or water quality impacts will be described.  Impacts 
will be determined based on the duration, extent, and type of project activity and through a 
comparison to the hydrology- or water quality-related existing conditions. 

5.10 Land Use and Planning 

Issues 

Issues associated with land use and planning result from construction of new facilities related to the 
MFP components.  Issues associated with these components could include: 

 Compatibility with adjacent land uses or zoning designations 
 Consistency with relevant land use policies  
 Access to adjacent land during new construction or repairs of existing wastewater conveyance 

facilities 

Other land use issues are associated with operation of new JOS facilities.  For example, any 
increased solids processing and biosolids management, as well as any expansions of the wastewater 
treatment plants, will be examined for consistency with local land use policies. 

Issues associated with land use and planning result from construction of a JWPCP tunnel and ocean 
outfall project, as well as some operational issues.  Issues associated with this could include: 

 Shaft site construction, operation, and maintenance 

Approach 

The evaluation will provide an analysis of the MFP components compatibility with nearby land uses 
and consistency with relevant local and regional plans and policies.  It will include documentation of 
the MFP’s consistencies with relevant plans and programs and any inconsistencies will be identified.  
Specific attention will be paid to impacts on the character and integrity of surrounding sensitive land 
uses.  A plan-to-plan analysis will be conducted that will evaluate the MFP in terms of its respective 
goals and policies.  Zoning inconsistencies will be identified.     
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5.11 Marine Environment (Marine Hydrology, Water Quality, Public Health, and 
Biological Resources) 

Issues 

Very few program components of the MFP have the potential to impact the marine environment.  
The effluent management component (i.e., releasing treated effluent into water bodies) is the 
component that could impact resources.  Potential construction and operational marine environment 
impacts associated with effluent management could include: 

 Changes in diversity or number of fish or shellfish species in the San Gabriel River tidal prism 
 Deterioration of existing fish or shellfish habitat in the San Gabriel River tidal prism 
 Reduction of the number of unique, rare, or endangered species in the San Gabriel River tidal 

prism 

A JWPCP tunnel and ocean outfall project could result in construction and operational impacts on 
the marine environment.  Construction of the project would take place via tunneling, and, therefore, 
marine-related construction impacts would be limited to the location of offshore tunnel risers, 
seafloor pipelines, and diffusers on the bottom of the Pacific Ocean.  Furthermore, oceanographic 
processes, such as currents and temperature stratification, will influence the discharge of effluent 
once the outfall is operational.  These processes may impact effluent dispersion and, consequently, 
water quality, sedimentation patterns, and possibly the benthic environment. 

Therefore, potential issues regarding direct and indirect construction and operational impacts of a 
JWPCP tunnel and ocean outfall could include: 

 Water quality 
 Essential fish habitat (EFH) 
 Interference with local bottom currents 
 Sedimentation 
 Bottom habitat and marine environment 
 Commercial and recreational fisheries 
 Navigation to/from Port of Los Angeles and Port of Long Beach 
 Accidental spills of fuel or hazardous materials 
 Palos Verdes Shelf Superfund Site 

Approach 

The following data will be reviewed for the analysis:  

 Marine monitoring data gathered over the past three decades with respect to the history of 
effluent quality from the JWPCP 

 Receiving water quality data identifying bacteriology, dissolved oxygen, and water clarity 
parameters 

 Data and historical trends regarding kelp coverage, fin erosion, demersal fish and benthic 
populations, and bioaccumulation 

 Effluent dispersion modeling results 
 DDT-contaminated sediment data 
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The construction impact assessment will address the potential effects of construction activities on the 
marine environment, including the benthic habitat and local fisheries.  The analysis will evaluate the 
potential impacts associated with the differences in location, time required for construction, 
construction methods, navigation restrictions, transit of equipment and material, and disposition of 
construction materials and spoils in relation to benthic habitat and fisheries.  In addition, impact 
analysis will address accidental spills of fuel or hazardous materials during construction of an outfall 
and the measures that would be taken to minimize the potential for spills and quickly react and 
contain spills should they occur.  Changes in habitat type, including the loss or gain of soft-bottom 
and hard-bottom substrate, will also be evaluated for potential long-term impacts on marine 
communities. 

Operational impacts of a new JWPCP tunnel and ocean outfall will be evaluated, as will the effects 
of the anticipated discharges from the existing JWPCP and a new JWPCP tunnel and ocean outfall.  
Sediment deposition from the discharged effluent from a JWPCP tunnel and ocean outfall will be 
evaluated as part of the operation of the new outfall.   

In addition, existing data on benthos, algae, fish, and other wildlife will be reviewed to determine 
potential operational impacts of the JOS effluent management system on marine species in the San 
Gabriel River tidal prism.  The nutrient, metals, and organics loading and salinity changes in the 
saltwater prism resulting from operation of JOS facilities will be examined.  Operational effects on 
flow discharged to the San Gabriel River will be determined.   

5.12 Noise and Vibrations 

Issues 

Issues associated with noise and vibrations involve both construction and operational activities of the 
MFP components.  Construction activities that could be a significant source of noise and vibrations 
include trucking operations, use of heavy construction equipment (e.g., graders, cranes, and front-
end loaders), pile driving activities, and blasting. 

Sources of operational noise related to transportation include traffic generated by facility workers, 
operation and maintenance vehicles, and waste transport trucks.  Fixed sources of noise may include 
aeration equipment (i.e., pumps and motors at pump stations), backup emergency generators, fans, 
paging systems, and alarms. 

It is likely that there would be more construction-related issues than operational-related issues 
associated with the noise and vibrations generated by a JWPCP tunnel and ocean outfall project.  
Construction-related issues could include construction noise and vibrations at construction shaft sites 
and access shaft sites.   Uses such as truck operations, heavy construction equipment operations, and 
pile driving activities could cause noise and vibrations.  Once a JWPCP tunnel and ocean outfall are 
built, the tunnel would be below ground surface and the ocean outfall would be on or below the 
seafloor, thus incapable of generating noise that would impact sensitive receptors. 

Approach 

Assessing the significance of potential noise effects associated with implementation of the multiple 
components of the MFP will require determining the physical and regulatory noise setting.  Setting 
information will be based on: 

 Previous noise studies conducted in the area(s) 
 Noise elements of existing general plan documents 
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 Noise ordinances of local jurisdictions 
 Location(s) of sensitive receptor(s) 
 Field reconnaissance surveys 

Construction noise and vibration impacts related to the MFP components will be evaluated using 
analysis methods recommended by the U.S. Department of Transportation and other agencies, as 
appropriate.  Program-level construction and operational data will be used to complete the MFP 
components analysis. 

Construction noise and vibration impacts related to a new JWPCP tunnel and ocean outfall will also 
be evaluated using analysis methods recommended by the U.S. Department of Transportation and 
other agencies, as appropriate.  Project-level construction and operational data will be used to 
complete a JWPCP tunnel and ocean outfall noise analysis. 

5.13 Population, Employment, and Housing/Environmental Justice  

Issues 

Issues associated with population, housing, employment, and environmental justice primarily 
involve construction of MFP components.  Construction of new facilities or alteration of current 
facilities could lead to displacement or interruption of operation of businesses during construction.  
Operations of wastewater treatment plants and solids management programs could also affect 
population and housing.  The following issues could be reviewed: 

 Population, employment, or housing displacement associated with the components 
 Additional population growth or concentration of population in the service area 
 Additional residential housing units in the service area 
 Additional jobs during construction and long-term operation of new facilities 
 Shift in jobs/ housing balance 
 Conflicts with adopted plans or goals for growth in the service area 
 Disproportionate impacts to minority and disadvantaged populations 

Issues associated with population, housing, employment, and environmental justice primarily 
involve the construction in contrast to operation of a new JWPCP tunnel and ocean outfall.  
Construction of new facilities or alteration of current facilities could lead to displacement or 
interruption of operation of businesses during construction.  The following issues could be reviewed: 

 Additional jobs during construction and long-term operation of new facilities 
 Disproportionate impacts to minority and disadvantaged populations 
 Temporary disruption to residents and businesses along construction traffic routes and at the 

shaft sites 

Approach 

Should any housing be affected, the appropriate Housing Element goals and policies, as well as local 
and regional growth projections identified in the general plan and identified by SCAG’s Regional 
Comprehensive Plan (RCP), will be evaluated to determine the impacts on population and housing.  
The magnitude and potential growth inducement based on the MFP components that could have 
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implications on population and housing trends will be assessed.  The number and types of jobs that 
could be added or impacted as a result of the proposed project will be estimated. 

Direct impacts on the job/housing balance in the JOS service area and each treatment plant drainage 
area will be analyzed based on: 

 The number of construction and operational jobs generated by MFP activities 
 Housing demands associated with operational employment 
 The location and number of residences and new businesses that could be displaced as a result of 

construction of additional JOS facilities 

Information sources to be used in the analysis include: 

 Los Angeles County General Plan and EIR 
 Local city and community plans in the Sanitation Districts’ service area 
 SCAG RCP Growth Management Element, Land Use Element, and EIR 
 Subregional Inputs for SCAG/Los Angeles County Planning Subregions, including the city of 

Los Angeles, Tri-City, southeast Los Angeles County cities, South Bay cities, San Gabriel 
Valley, and West Side Summit 

In accordance with Executive Order 12898 (Federal Actions to address Environmental Justice in 
Minority and Low Income Populations), potential concentrations of minority and disadvantaged 
populations will be identified, including whether the MFP impacts could disproportionately affect 
these groups.  This will include an evaluation of the demographic characteristics of the surrounding 
areas for the MFP components to determine whether the MFP or a JWPCP tunnel and ocean outfall 
project could result in disproportionate impacts on disadvantaged groups.   

5.14 Public Services  

Issues 

Potential issues related to the construction and operation of the MFP and to the construction of a 
JWPCP tunnel and ocean outfall could include:  

 The undue taxation of public service agencies (fire, police, schools, other emergency personnel) 
to respond to demands resulting from implementation of the MFP 

 The need for additional services required to accommodate adequate fire, police, and other 
emergency services 

 Disruption or impediment of fire, police, or other emergency services to areas/facilities where 
components of the MFP would be constructed or operated 

 Need for additional government services or public facilities (e.g., roads) 

Approach 

Information regarding public services will be taken from the following areas:  

 Public safety elements from relevant general plans of each local jurisdiction in which 
construction activities are proposed 

 Personal communication with local fire, police, and other emergency departments of each local 
jurisdiction in which construction activities are proposed 
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Existing and projected regional supplies and demands for public services will be described along 
with any existing constraints, deficiencies, or other issues for the MFP components.  For a new 
JWPCP tunnel and ocean outfall, regional and local supplies and demands for public services will be 
described along with any existing constraints, deficiencies, or other issues for a tunnel and ocean 
outfall.  Existing facilities, service areas, user demands, capacities, planned or proposed expansions, 
and existing sufficiency issues will be analyzed. 

5.15 Recreation 

Issues 

The MFP components may have the potential to impact the accessibility and use of recreational areas 
such as parks during construction and operation.  This could include: 

 Removing a recreational area from service during construction (short-term) 
 Removing a recreational area from service during operation (long-term) 
 Reducing recreational area accessibility during construction (short-term) 
 Reducing recreational area accessibility during operation (long-term) 

A new JWPCP tunnel and ocean outfall would require the construction of shaft sites for a tunnel at 
the JWPCP and other locations, an ocean diffuser, and possibly a seafloor pipeline.  The construction 
of the access shaft sites and an ocean outfall may have the potential to impact the accessibility and 
use of recreational areas such as parks and various marine locations.  In addition to those impacts 
listed above, construction of a new tunnel and ocean outfall could include: 

 Exposing diving, fishing, and recreation boats to construction hazards (short-term) 
 Interfering with anchorage and fishing nets (long-term) 
 Exposing divers swimming near outfalls to health risks (long-term) 

Approach 

Information regarding recreation will be taken from the following areas:  

 Los Angeles General Plan Recreational Element 
 Relevant community planning area(s) plans (e.g., San Pedro Community Planning Area) 
 Correspondence with Los Angeles Department of Recreation and Parks 
 SCAG data regarding recreation 
 Census data 

The recreational area in the general vicinity of the project will be identified, described, and mapped.  
Impacts will be assessed including, but not limited to, the following:  

 Reduction of general park service ratios based on acres and census data 
 Reduction of recreational area access 
 Length of time the recreational area will be out of service 
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 5.16 Transportation and Traffic  

Issues 

Issues associated with transportation related to constructing or altering existing MFP components 
involved both construction-related and operational impacts.   

The temporary construction-related issues could include: 

 Additional trips occurring during transportation of the construction crew and materials 
 Increase in traffic volume on the adjacent roadways resulting from road closures and detours 
 Alteration of normal circulation patterns and interruption of traffic flow during construction 

resulting from road closures and detours 
 Increased demand for parking to serve construction workers 
 Increase in traffic hazards resulting from construction activities 

Operational issues could include: 

 Increased demand for parking to serve additional employees 
 Safety and operational problems of the access roads used by the trucks transporting biosolids 
 Traffic increases due to additional employees, material/supply deliveries, and truck traffic 

associated with increased biosolids disposal 
 Additional use of rail transport 

There are no marine transportation issues associated with the program components of the MFP, as 
none of these components would be constructed or operated in a marine environment.  

Issues associated with transportation related to construction of a JWPCP tunnel and ocean outfall 
could include: 

 Temporary increases in auto, truck, or rail trips to transport the construction crew and materials 
to and from work sites 

 Temporary alteration of normal circulation patterns and interruption of traffic flow during 
construction that could result from any required road closures and/or detours, possibly including 
temporary increases in volume on nearby streets 

 Increases in traffic, and bicycle and pedestrian hazards resulting from construction activities 
 Disruption in marine transportation adversely affecting existing ship traffic to and from the Ports 

of Los Angeles and Long Beach 
 Location of shaft site may consume space that might otherwise be used for port container 

operations 
 Interference with shipping anchorage near outfall 
 Navigational hazards to marine traffic 

Issues associated with transportation related to the operation of a JWPCP tunnel and ocean outfall 
could include:  

 Location of shaft site may consume space that might otherwise be used for port container 
operations  

 Interference with shipping anchorage near outfall  
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Approach 

A general regional setting of the MFP components area will be developed using the following 
sources of information:  

 Caltrans’ 2005 Traffic Volumes on California State Highways 
 Information on relevant current projects being planned by Caltrans District 7 
 Destination 2030 (regional transportation plan prepared by SCAG) 
 Metro Long-Range Transportation Plan  
 Route maps and information on planned service changes for public transit providers 

Analysis of improvements in the existing conveyance system and water reclamation/treatment plants 
and other program elements will be on a programmatic level.  The types of impacts that could occur 
with each program element will be identified, and their significance will be assessed.  

The approach to analyzing the construction and operational terrestrial, or land-based, transportation 
issues of a new JWPCP tunnel and ocean outfall could involve:  

 Conducting focused traffic impact studies using traffic count data in the vicinity of the JWPCP 
and any other construction location(s).  The scope of these studies will be discussed with the 
relevant local jurisdictions and will include an evaluation of temporary short-term impacts 
associated with outfall and tunnel construction (construction workers and truck traffic) and an 
assessment of long-term impacts that may result from project-related increases in employment 
and biosolids generation at the JWPCP 

 Reviewing regional traffic growth forecasts and information on locally planned development 
projects and street improvements to estimate cumulative background conditions at the time when 
construction activities are planned  

 Estimating incremental trip generation associated with construction and operation of the project 
and assigning that traffic to the surrounding streets and highways on the basis of the project 
description information 

 Estimating and assessing the significance of the increased demand for construction worker 
parking at each construction site and, potentially, the reduced supply during the construction 
period 

 Evaluation of the potential temporary hazards to traffic, cyclists, and pedestrians in the vicinity 
of construction sites  

 Development of appropriate mitigation measures 

The approach to analyzing construction and operational marine transportation issues of a new 
JWPCP tunnel and ocean outfall construction and operational marine transportation issues could 
involve: 

 Estimating increases in vessel traffic based on information from the design engineering team on 
possible construction and operation alternatives 

 Assessing impacts on marine transportation from the proposed project based on a determination 
of whether the proposed JWPCP tunnel and ocean outfall would unduly tax the ability of U.S. 
Coast Guard and the Marine Exchange.  The draft Los Angeles CEQA threshold guidelines will 
be used with respect to vessel traffic, which states that marine transportation impacts would 
normally be considered to have a significant impact if the potential disruption to existing ship 
traffic or vessel safety would be substantial 
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5.17 Utilities, Service Systems, and Energy 

Issues 

Potential issues related to the construction and operation of the MFP components and the 
construction and operation of a new JWPCP tunnel and ocean outfall could include:  

 The undue taxation of service agencies to respond to MFP demands 
 The need for additional services required to accommodate adequate service for the MFP 
 The disruption or impediment of service to areas where the MFP would be constructed or 

operated 
 Energy generation from the combustion of digester gas at the JWPCP will increase as a result of 

the digestion and stabilization of additional biosolids 

Approach 

Information regarding utilities/service systems/energy will be taken from the following areas:  

 California Energy Commission 
 Southern California Edison 
 Los Angeles Department of Water and Power 
 Metropolitan Water District of Southern California 
 The Southern California Gas Company 
 Sanitation Districts of Los Angeles County 
 Local resources 
 Personal communications 

Existing and projected regional supplies, demands, and facilities will be described along with any 
existing constraints, deficiencies, or service issues for the MFP.  Existing demands from each of 
these components will be described in terms of water supply, wastewater generation, energy and 
natural gas consumption, solid waste generation, and public service demands.  

For a new JWPCP tunnel and ocean outfall, existing and future water, energy, and other public 
utilities within the vicinity of the proposed ocean outfall and tunnel construction that have the 
potential to be affected by the project will be described.  Existing facilities, service areas, user 
demands, capacities, and planned or proposed expansions and existing sufficiency issues will be 
analyzed.   

5.18 Cumulative and Growth-Inducing Impacts 

Issues 

Potential issues regarding the program components of the MFP as well as a new JWPCP tunnel and 
ocean outfall project include significant growth-inducing impacts to which implementation of the 
recommended MFP might contribute.  Issues could include: 

 The potential capacity addition to MFP components and their potential influence on growth 
 The specific relationship between the Sanitation Districts’ treatment and conveyance capacity to 

projected and planned growth 
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 The consistency of the MFP with projected growth 

 The development policies of the county’s and cities’ general plans and whether the 
implementation of the MFP would eliminate a significant obstacle to growth in an area that 
would otherwise not be affected 

Approach 

A cumulative impact consists of significant effects that are the result of the combined effects of 
individual past, present, and probable future projects.  A project’s individual effect may be less than 
significant while still making a contribution to a significant cumulative effect.  A cumulative impact 
analysis will be developed by the Sanitation Districts and will include build-out of the general plans 
for the cities and the county areas within the MFP area. 

In addition, secondary growth-related impacts associated with the implementation of the MFP will 
be evaluated pursuant to the CEQA guidelines for growth inducement.  The role that utilities, in 
general, and the Sanitation Districts, in particular, play in accommodating regional development will 
be objectively described.  Other factors (e.g., economic growth and employment) influencing growth 
will also be described.  
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       BILLING CODE: 3710-KF-P 

 

DEPARTMENT OF DEFENSE 

 

Intent to prepare a Draft Environmental Impact Statement/Environmental Impact Report 

(DEIS/EIR) for a permit application for the Sanitation Districts of Los Angeles County’s 

(Sanitation Districts) Clearwater Program in Los Angeles County, California.   

 

AGENCY:  U.S. Army Corps of Engineers, DoD. 

ACTION:  Notice of Intent (NOI). 

SUMMARY:  In compliance with the National Environmental Policy Act (NEPA) of 

1969,40 CFR 1508.22, and 33 CFR Parts 230 and 325, and in conjunction with the 

Sanitation Districts, the U.S. Army Corps of Engineers (Corps) is announcing its intent to 

prepare a DEIS/EIR for the Clearwater Program.  The Clearwater Program is a strategic 

planning initiative to identify wastewater conveyance, wastewater treatment, effluent 

management, solids processing, and biosolids management needs for the Sanitation 

Districts’ Joint Outfall System through the year 2050.  The Clearwater Program will 

entail the preparation of a new Master Facilities Plan (MFP), which will guide the 

management, and upgrade/development of the Sanitation Districts’ infrastructure. A 

major component of the MFP is the construction of a new ocean outfall structure 

extending from the coastline in the vicinity of White Point, Point Fermin, or the Port of 

Los Angeles up to approximately 7 miles seaward of San Pedro Bay in the Pacific Ocean.  

The construction of the structure would entail discharge of dredged and fill material in 

waters of the United States, work in navigable waters of the United States, and potentially 

the transport of dredged material for ocean disposal.  Accordingly, the Sanitation 

Districts intend to submit a Department of Army application pursuant to Section 404 of 

the Clean Water Act (CWA), Section 10 of the Rivers an Harbors Act (RHA), and if 

necessary Section 103 of the Marine Protection, Research, and Sanctuaries Act 

(MPRSA). 
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FOR ADDITIONAL INFORMATION CONTACT: Kenneth Wong, Project Manager, at 

(213) 452-3290 (kenneth.wong@usace.army.mil), U.S. Army Corps of Engineers, Los 

Angeles District, P.O. Box 532711, Los Angeles, CA  90053-2325 

 

SUPPLEMENTAL INFORMATION: 

 

1.  Project Purpose and Need: The Sanitation Districts currently utilize two tunnels and 

four ocean outfall structures to convey effluent from their Joint Water Pollution Control 

Plant (JWPCP) in the city of Carson to the Pacific Ocean.  The two tunnels were 

constructed in 1937 and 1958 and have not been inspected in nearly 50 years.  Inspection 

of the tunnels is not possible due to their overall length, limited access, lack of separation 

between the tunnels, and the overall flow through the tunnels.  The project need is to 

inspect and upgrade aging infrastructure, and to accommodate the projected increase in 

wastewater flows.  The project purpose is to improve existing infrastructure and increase 

wastewater treatment capacity to accommodate estimated 2050 flows, while complying 

with all applicable water quality standards.  As a part of planned infrastructure 

improvements, the Sanitation Districts propose to construct a new tunnel and ocean 

outfall structure. 

 

The new ocean outfall would be composed of onshore and offshore components.  The 

onshore component would entail construction of a 4- to 7-mile long underground tunnel 

approximately up to 200 feet below ground from the JWPCP to one of three areas (White 

Point, Point Fermin, or the Port of Los Angeles) from where the tunnel will make the 

onshore-to-offshore transition.  Once offshore, the tunnel may extend up to 7 miles 

seaward and connect to a diffuser via a riser.  Alternatively, once offshore, the tunnel 

may transition to the ocean floor via a riser to seafloor pipeline(s), which would connect 

to the diffuser structure. Depending on the location of the diffuser, the seafloor 

pipeline(s) may extend up to 7 miles offshore. 

 

2.  Proposed Action:  The offshore component of the new ocean outfall could entail 

excavation of an approximately 105-foot-wide trench up to 7 miles long requiring 
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dredging of approximately 950,000 cubic yards of sediment.  Once excavated, outfall 

pipe(s), diffuser pipes, bedding, ballast, dredged material, and armor stone would be 

discharged into the trench.  Dredged material not used for trench backfill could be 

designated for ocean disposal or beach nourishment depending on sediment chemistry.  

 

Dredging, pipe laying, trenching, and other construction activities within the Pacific 

Ocean, a navigable water of the United States, would be subject to Section 10 of the 

Rivers and Harbors Act.  The discharge of dredged and fill materials associated with pipe 

laying activities in the Pacific Ocean, a water of the United States, would also be subject 

to Section 404 of the Clean Water Act.  The transportation and discharge of dredged 

material for the purpose of ocean disposal, if required, would be subject to Section 103 of 

the Marine Protection, Research, and Sanctuaries Act. 

 

The geographic jurisdiction of Section 10 RHA and Section 404 CWA extends 3 

geographic miles seaward (33 CFR Part 329.12 (a)).  However, a wider zone of 

geographic jurisdiction out to the Outer Continental Shelf (200 miles seaward) is 

recognized when a project entails placement of devices on the seabed (33 CFR 322.3 (b)).  

Because the project entails placement of a pipeline up to 7 miles on the seabed, the entire 

length of the project is subject to both Section 10 RHA and Section 404 CWA 

jurisdictions.  

 

3.  Alternatives Considered:  The feasibility of several alternatives is being considered 

and will be addressed in the DEIS/EIR. Those considered feasible will be analyzed in 

equal detail to the Proposed Action.  Alternatives for the proposed project would evaluate 

alternate onshore and offshore tunnel alignments; alternate tunnel shaft site locations; and 

alternate diffuser locations.  Furthermore, alternate offshore project designs would be 

evaluated.  One design would extend the tunnel up to 7 miles offshore and connect to the 

diffuser via a riser.  Alternatively, the tunnel may transition via a riser to seafloor 

pipeline(s), which would connect to a diffuser. Depending on the location of the diffuser, 

the seafloor pipeline(s) may extend up to 7 miles offshore.  The No Federal Action 

Baseline Alternative would result in implementation of the recommended projects within 
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the MFP without the new ocean outfall and other infrastructure upgrades that require 

Department of Army permits.    Under the No Action Alternative, there would be no 

upgrade and development of the Sanitation Districts’ infrastructure, including the new 

ocean outfall, to accommodate wastewater management needs through 2050.  These 

alternatives will be further formulated and developed during the scoping process. 

Additional alternatives that may be developed during the scoping process will also be 

considered in the DEIS/EIR. 

 

5.  Scoping Process: The Corps’ scoping process for the DEIS/EIR will involve 

soliciting written comments and a public meeting.  Potential significant issues to be 

addressed in the DEIS/EIR include aesthetics; air quality; biological resources; cultural 

resources; geology; hydrology; hazards and hazardous materials; water quality; public 

health; land use and planning; marine environment (marine hydrology, water quality, 

public health, and biological resources); noise; population, employment, and 

housing/environmental justice; public services; recreation; transportation and traffic; 

utilities, service systems, and energy; and cumulative and growth-inducing impacts. 

Additional environmental impacts may be identified during the scoping process.  

Furthermore, the DEIS/EIR will assess the consistency of the Proposed Action with the 

Coastal Zone Management Act and potential water quality impacts pursuant to Section 

401 of the Clean Water Act.   Comments are invited from the public and affected 

agencies, including, but not limited to, the U.S. Environmental Protection Agency, U.S. 

Fish and Wildlife Service, National Marine Fisheries Service, U.S. Coast Guard, 

California Department of Fish and Game, California State Water Resources Control 

Board, California State Lands Commission, California Coastal Commission, and the city 

of Los Angeles. 

 

PUBLIC MEETING:  A public scoping meeting to receive input on the scope of the 

DEIS/EIR will be conducted on Thursday, November 6, 2008 at 6:30 p.m. at Crowne 

Plaza Hotel, 601 South Palos Verdes Street, San Pedro, California.  If you have any 

questions regarding the meeting, please contact Steven Highter, Supervising Engineer, 

Sanitation Districts, at shighter@lacsd.org. 
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6. Availability of the Draft EIS:  The DEIS/EIR is expected to be published and 

circulated in fall 2009, and a public meeting will be held after its publication. 
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-----Original Message-----
From: Jane Smith [mailto:SMITHJ@slc.ca.gov]
Sent: Friday, December 05, 2008 4:04 PM
To: Highter, Steve
Cc: Judy Brown; Grace Kato; Jennifer Lucchesi
Subject: Clearwater Program Master Facilities Plan

Steve, per our phone conversation of yesterday, I was asked to review the Notice of Prep 
of an Environmental Impact Report for the Clearwater Program Master Facilities Plan.
Comments on the NOP were due November 21.  You indicated that an email concerning the 
SLC's jurisdiction would suffice.

As I understand it, a major component of the Plan will be the possible construction of a 
new tunnel and ocean outfall to convey treated wastewater from the Sanitation District's 
Joint Water Pollution Control Plant in Carson to the Pacific Ocean, where it would be 
discharged 2-7 miles offshore at a depth of approximately 190 feet.

Based on Figure 3 of the NOP, the new outfall alignment may extend onto state-owned 
sovereign lands that have been legislatively granted to the City of Los Angeles.  If that 
is the case, the SLC would have no leasing jurisdiction.  If, however, the outfall falls 
outside of the legislative grant, a lease from the SLC is required.

We will need a more detailed map in order to determine the extent of the state's sovereign
interest and whether a lease will be required.

It was a pleasure talking with you.  Feel free to contact me as necessary.  Thanks.

jane
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Whittier Scoping Meeting 

[START Whittier Scoping Meeting.MP3] 

INTERVIEWER:  Thanks, Jeff.  I don't want to put you on the spot, 
but you're our only appreciated invited guest.  At this 
point, what we'd like is just your name and affiliation and 
we'll break it in two segments.  You know if there are any 
questions you have regarding some aspect of the NOP in terms 
of clarification, we'll take those first.  And then if you 
have comments, we'll take those after.   

MR. CHINO CONSUNJI:  My name is Chino Consunji [phonetic].  I'm 
with the city of Norwalk.  I'm the city engineer, so my main 
concern would be on the impacts to the city of Norwalk.  I've 
read in your notice of preparation that this may be done in 
different phases, and part of it is probably upsizing some 
lines or installing parallel lines to your trunk sewer lines.  
And my question is, or maybe some clarification if some of 
those alignments have been identified as far as maybe the 
city of Norwalk, if you pretty much know where you may have 
to upsize those lines?  

INTERVIEWER:  At this point in the meeting, we wanted to get 
ideas, I mean really in terms of what environment impacts we 
should really--I mean focusing on community input.  I think 
we'll take that comment, but I don't know, are we at the 
point to answer that, Chuck? 

CHUCK:  I can answer that.  We're still evaluating that.  We're 
still working on the projections of the wastewater flow out 
to the year 2050.  And once we have that finished, then we 
can look at which sewer lines the flow will be running in any 
relief needs into the future.  But we haven't gotten that far 
yet. 

MR. CONSUNJI:  And part of that also, and the reason why I brought 
that up, you mentioned that construction will be somewhere 
around 2012. 

CHUCK:  That's for the tunnel and ocean outfall portion of the 
project. 

MR. CONSUNJI:  Okay, not necessarily the other parts upstream? 

CHUCK:  Right. 
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MR. CONSUNJI:  Okay.  I just wanted to bring to your attention 
that the I-5 will be widened sometime around that period, 
2011, 2015.  I think it's like a four or five-year project.  
So depending on where you upsize your lines, it may affect 
traffic and all that would have traffic impacts to the city 
of Norwalk.   

 Also, I think the high speed rail; they have another project 
that's proposed to go through the city of Norwalk.  And it 
would be right around that time too.  So I guess that would 
be considered in your traffic impact part of the 
environmental. 

INTERVIEWER:  I guess I failed to also mention that if you could 
also--we have your oral comment but we'd appreciate it if you 
could submit something in writing to ensure that we really 
get your comments and your concerns as accurately as 
possible.   

MR. CONSUNJI:  I can put something and maybe just mail that back 
to you. 

INTERVIEWER:  Or email it. 

MALE VOICE:  Whatever is easiest.   

MR. CONSUNJI:  And again, I'd just like to point out those two big 
projects that will probably--you know should be considered in 
the environmental traffic impact.   

INTERVIEWER:  And we appreciate that.  Do you know if the I-5 
widening plans are already available?  Are they set or are 
they working on it? 

MR. CONSUNJI:  Right now the Carmenita portion, I think they're 
close to getting 100% PSE done.  In fact, they're saying that 
construction will be late 2010.  And that alone I think is 
like a three-year project.  But simultaneous to that one will 
be the widening of I-5 between Carmenita and the 605.  So 
that's a bigger project that goes through Norwalk, Santa Fe 
Springs, Downey and Commerce I think.  And that would be 
another four or five years.  It's going to be a lot of work 
in that area at that time.   

MALE VOICE:  That's good to know.  We appreciate the heads-up. 

INTERVIEWER:  Thank you and we really appreciate it because it 
helps us do a better job with our facility and planning 
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process.  Comment forms are available in the back of the 
room.  And as Joe mentioned earlier, the comment period will 
remain open until November 14th.  And then a draft facility 
plan and a draft environmental document should be completed 
and released at the end of 2009.  And in between that, there 
will be many other opportunities to provide input.   

We'll have additional group presentations to the community, 
newsletters will continue to be produced and mailed out.  And 
the Clearwater website will be continually updated with new 
information.  I think Joe might have mentioned you can 
provide input at any time through the website or the phone 
number at the website.  Just look for the draft facility plan 
and the draft environmental document later next year and 
thank you for coming here. 

MR. CONSUNJI:  Just one more. 

INTERVIEWER:  Okay, I'm sorry. 

MR. CONSUNJI:  You mentioned that there would be one environmental 
document for the program. 

INTERVIEWER:  It'll be a joint document, environment impact 
statement, which is the NEPA [phonetic] equivalent and is 
combined with the environmental impact report, which is the 
CEQA [phonetic] state requirement in terms of environmental 
documentation. 

MR. CONSUNJI:  When you get to the point when you're doing your 
final design and you identify some of the sewer lines to be 
upsized, let's just say in the city of Norwalk, would that be 
a separate environmental? 

INTERVIEWER:  I would almost say that it's premature to answer 
those kinds of questions.  Because you guys are working 
through the kind of machinations in terms of what the 
recommended project will look like.  Because they're looking 
at a universe of alternatives.  And they have to decide on a 
recommended project.  And out of that you could answer that, 
or correct me if I'm wrong. 

MALE VOICE:  You know, I think that there's going to be some 
indication within the facilities plan as to what lines might 
need to be relieved between now and 2050.  We're looking that 
though on more of a programmatic level, very big picture.  
And once we get closer to the construction of such relief 
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projects we're going to have to do a more detailed 
environmental evaluation.  So there'll be some sort of 
subsequent CEQA documentation.   

And just to help you understand, we're not anticipating 
having to--we're not seeing a whole lot growth in the area 
and we're not anticipating to have to relieve any of our 
treatment plants until maybe the year 2035-ish.  So I think 
those are long-term projects.  But we'll make our best effort 
to identify what they may be within the facilities plan.   

MR. CONSUNJI:  Thank you. 

INTERVIEWER:  All right.  I think that closes this scoping 
meeting. 

MALE VOICE:  Thanks for coming. 

INTERVIEWER:  We really appreciate it.  

[END Whittier Scoping Meeting.MP3] 
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Wilmington Scoping Meeting 

[START Wilmington Scoping Meeting.MP3] 

MALE VOICE:  Just for the record, if you could just give us your 
name and indicate any affiliation that you might have. 

MS. JOANN WYCOWSKI:  Joann Wycowski [phonetic], 1016 Avenue, which 
is right off of Wilmington Boulevard, two blocks from Frigate 
[phonetic] and two blocks from  - - .   

And I am left with an ungodly feeling that Wilmington 
Boulevard is going to be the route, because I'm looking at 
the map and I read what you said about straight lines and 
turns and into the Port of Los Angeles.  I agree, put it into 
the Port of Los Angeles.  But in one the previous letters 
that I have already submitted, I suggested that the tunnel 
come out of the  - -  sanitation district, go west on Lomita 
[phonetic] Boulevard to Vermont, turn and go south on Vermont 
to Five Points.  You're missing the residential areas 
completely.   

If you go through one of those three routes in Wilmington 
it's small businesses, schools, churches and a lot of homes.  
And I know that report says 200 feet, but I'm talking to the 
people who live in the  - -  Pass area and they say the 
residential area will still feel from the vibration of the 
construction.  That is my great concern.   

Now I do have one really bad comment of preparation, it's 
pages 20 and 21.  You keep talking about Coyote Creek and 
Jose Creek and the San Gabriel River in several places.  San 
Gabriel River on page 21.  This concerns the South Bay area, 
why bring that geographical location into this report.  I 
hope it can be eliminated for the final report.   

You've given the schedule and I like that.  And I would 
strongly suggest that in the final EIR you print that page so 
that everybody sees, okay, we were at this point and we had 
that opportunity to comment or go to a meeting.  The company 
that you've hired, Jones and Stokes, I presume that the Army 
Corps of Engineer has signed off on that too.   

2020, apparently that's when your construction will be 
completed, because that's 11 years from now.  And remember, 
Wilmington is a part of the city of Los Angeles.  The 
residential area does not use this but you are asking if you 
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choose one of those three routes for us to bear the burden in 
any problems in construction.  And I think you're going to 
have to eliminate Frigate.  Frigate is too narrow a street.  
Come down it sometime and see just exactly how narrow it is 
south of the plant.   

I'd like to know how much contact you've had with the Port of 
Los Angeles since they're going to be asked for those 
outfalls.  And the diffuser areas, I think that's a technical 
name for the outfall.   

Now, I'm curious why the Continental Shelf cannot be used.  
It is a federal regulation?  Is it the rate of construction, 
it's too dangerous to construct at such a depth?   

I'd like to know the cost.  I think it's going to be born by 
the cities that feed into this system.  That's 3.0 page 4.  
And on 4.1, you had the individual components of 5 areas.  
I'd like to know the percentage of increase from now to say 
2020 and 2050 to justify the construction and to include 
these five individual components.   

On page 6, 4.1.4, it talks about inland body discharge.  What 
inland body discharge?  Is this project going to have any 
effect on Machato [phonetic] Lake or the Wilmington green.   

Now, my route gets it to San Pedro.  And I remember when you 
held the first hearing in San Pedro, a lady immediately wrote 
a letter to the Daily Brief and she was alerting all of San 
Pedro to what was coming, which means she doesn’t want it 
coming through McGuffey [phonetic]or Pacific or Western, all 
of which are heavy residential streets, particularly Western 
in San Pedro.   

The tunnel shaft sites, could you be a little bit more 
specific that just a little yellow dot, you know give an 
address.  I think the first one is at the sanitation plant.  
And again, how much contact have you had with the Port of Los 
Angeles?  Okay, I have read this and I'm getting ready to 
comment.  I misunderstood.  I thought tonight was on Lomita 
Boulevard.  But I will be commenting.  Most of this will come 
in that and there'll be some other things that I think are 
more minor.  Thank you very much.  But my concern is take a 
look at an alternative other than Wilmington Boulevard, 
Frigate which I think is too narrow and Figarola.   
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What happens after it leaves Wilmington I don't know, but if 
we're going to have this project, let everyone share in this 
project that the residential area really does not benefit 
from.  Yes, I understand our industry does dump into this 
system, but the residential area does not.  And there has 
been some question raise about what Terminal Island, if it 
will be sharing its waste with this new system.  Could you 
address that?  Thank you, I will be commenting very fast on 
this now.   

MALE VOICE:  Thank you Joanna, you do have until November 14th to 
get the written comments to us.  Good evening to the 
gentleman that just walked in.  Did you wish to give us any 
comments this evening? 

MR. ARTHUR HERNANDEZ:  Yes.   

MALE VOICE:  If you could give us, when you step up the 
microphone, give us your name and any affiliation.  

MR. ARTHUR HERNANDEZ:  My name is Arthur Hernandez [phonetic].  I 
live at 1348 Hyatt Avenue.  I represent the Wilmington 
Property Owners of Wilmington.  I'm president and founder of 
that organization.  Also, I'm president and founder of the 
Wilmington Senior Council of Wilmington.  I'm the founder of 
the Allegra Club of Wilmington.  I represent the Wilmington 
Neighborhood Council and I'm a Wilmington Neighborhood 
Council representative to the Port Advisory.   

I just came from a meeting, the air quality meeting, and we 
made a lot of recommendations there with all the members and 
illustrious members.  And today we just finished up but I 
thought I'd come down here and give some input on the 
processing for the sanitation department.   

I know it's a big problem, it's going to be a problem in the 
future.  And I know the city has provided money.  I think at 
one time for clean water and the port, the east basin of 
Wilmington, and that, I don't know if there's any--there's 
not any development on that so far.  I'm on the board with 
Mrs. Eppington [phonetic] to go forward with the filtration 
system on the Dominguez Channel and we hopefully think that 
that could come about maybe with proposals going the end of 
this year.   

Along with that is the development of Anchorage Road and 
there is a need for a filtration system on the Dominguez 
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Channel.  If the city can go forward with it, I think we had 
some EIRs and outreach on that, but somehow it died and now 
we have the sanitation department coming in and trying to put 
a pipeline I guess from Machato Lake forward or going down 
Gaffey [phonetic] or Western.  I don't know which route they 
want to go.  But the needs in the future are significant.   

At one time there was recommendations to put a big pipeline 
through the west basin and taking it all the way over to 
Carillo [phonetic] Beach.  And that was done but if they're 
going to spend $2 billion for the development of this, it's 
an idea, but to go through the west basin over and run it 
underground.  I don't know how far out they want to go with 
this pipeline, but if it's a mile out there it's still a 
consideration.  Whether you'd save money, I don't know.  I 
don't have the statistical reports to save money right now.  
But I know that that they're going to require pipes and 
possibly two to three acres of land for the need of 
processing all this material.   

It was mentioned that the bio-solids are going to be entered 
in that and there was going to be water reclamation and the 
wastewater would be a conveyance in treatment of solid 
processing.  And that we need in this area, but how they're 
going to go about it I do not know.  And whatever is 
recommended I would say that that would help this whole area 
and community.  Whether economically we're going to save 
money, I don't think we're going to save money 'cause there's 
a lot of cost to it.  But if they can solve it well then I'll 
be for it.   

And this whole area needs to have a clean water program for 
our facility to go forward.  Water is important to 
California, it always has been and the future needs of 
California are accumulative.  If we don't do it now we're 
going to have to pay for it later.  There's no remedy for 
this right now as far as I can see.  In the future the 
taxpayers will be paying for it anyway 'cause it's a bond 
issue.  We will still have to pay for it, so it's just a 
matter of time.  And I thank you. 

MALE VOICE:  Thank you very much, Arthur.  And again, you have 
until November 14th.  We'd appreciate if you could pick up a 
comment form and send this written.  We have recorded it, but 
just to make sure we get everything down correctly, we'd like 
to have it in writing as well.   
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With that I'd like to remind everybody that the draft 
facilities plan and the EIS/EIR should be available for 
public review towards the end of 2009.  At that point we will 
have public hearings on that.   

But there's going to be other chances.  We will continue to 
hold meetings in the communities.  There is the website.  You 
can input by calling the number or going to the email address 
on our website.  And all of that is welcome because we 
couldn’t  - -  without community citizens like yourself 
giving us input.  And with that I'd like to thank you for 
coming this evening.  

[END Wilmington Scoping Meeting.MP3] 
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 1      MR. SWENSON:  Hi, everyone.  My name is Dan 

 2 Swenson.  I'm with the U.S. Army Corps of Engineers and 

 3 I'm acting chief of the Los Angeles Section with the 

 4 Regulatory Division of the Army Corps of Engineers. 

 5 It's my purpose in being here tonight, and the purpose 

 6 of the meeting to start off the EIS process and we do 

 7 that first by having a Notice of Intent which I will get 

 8 into in a little bit, but we will also be having the 

 9 scoping basically to get any information, 

10 comments from the public on the proposed project. 

11  So we got people here from Sanitation 

12 Districts that will be speaking on the project that's 

13 being proposed.  So I will let them get into the details 

14 on that.  I'm here with the Army Corps and I have also 

15 got Ken Wong who is also with the Army Corps of 

16 Engineers right there, and so after we are all done 

17 speaking up here, if anybody has questions about the 

18 permitting process, feel free to either talk to myself 

19 or to Ken and hopefully we can answer those questions. 

20  Just in brief, the contents of -- forgive me, 

21 I'm reading a little bit from these notes.  The Corps will 

22 prepare a draft Environmental Impact Statement 

23 for the Sanitation District's proposed Clearwater 

24 Program.  And then they will get into the details on 

25 that.  We put out a Notice of Intent to the public of 

    2 



 

 1 that draft EIS, EIR and the Federal Register and that 

 2 was done on October 6, 2008. 

 3  The purpose of this scoping meeting and us 

 4 putting out that notice is, like I said, to solicit 

 5 comments.  So any comments that we receive from the 

 6 public, you know, we fully consider those as part of our 

 7 process.  And we will be accepting those comments 

 8 through November 21 of this month.  So the main point 

 9 there is feel free to submit your comments and we will 

10 be reviewing all comments that we get.  We will consider 

11 them and they will become part of the record.  So if 

12 anybody has questions about how that works, let me know. 

13  A little bit about our permit programs.  The 

14 Corps is responsible for regulating a variety of 

15 different activities.  We regulate discharge of the fill 

16 under Section 404 of the Clean Water Act.  We also 

17 regulate work in navigable waters in this area, 

18 generally the Pacific Ocean, Colorado River, so 

19 obviously we are talking about the Pacific Ocean.  And 

20 that would be under section 10 of the Rivers and Harbors 

21 Act. 

22  And finally we also regulate activities along 

23 with EPA under Section 103 of the Marine Protection 

24 Research and Sanctuaries Act and that generally involves 

25 discharging material at offshore disposal sites.  And 
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 1 that's also likely to be a component of this project. 

 2  Part of the proposed project in the Clearwater 

 3 Program would be a new ocean outfall and so it is part 

 4 of that.  That would involve discharge in waters 

 5 obviously that would involve work in navigable waters 

 6 and likely would also involve taking material out to the 

 7 two offshore disposal sites.  So we would be involved in 

 8 all three of those laws. 

 9  The reason that we decided to do a -- to 

10 prepare an Environmental Impact Statement, combined -- 

11 with an EIR is that we decided that the project, 

12 due to the nature of the project, had the possibility of 

13 having significant impacts on the environment.  And in 

14 that case, under the Clean Water Act and the National 

15 Environmental Policy Act, NEPA, which some of you might 

16 have heard of, we are obligated to do an environmental 

17 study.  So here we are. 

18  Just a little bit about our decision-making 

19 process.  I guess basically once we put out our draft 

20 EIS again we look for -- at this point in time we are 

21 kind of looking for a general comment, what we should we 

22 focus on.  Are there any new or maybe issues that we 

23 didn't mention in our notice of intent that we should be 

24 looking at.  So we are kind of looking for new 

25 information. 
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 1  Once we put out our draft EIS at that time we 

 2 also have a comment period for that with a public 

 3 hearing, kind of repeat that, you know, looking for more 

 4 detailed comments on the project, because when the EIS 

 5 goes out it will be a lot more detailed information in 

 6 that document.  Once we get those and evaluate them, we 

 7 will put out a final EIS and during that we go through 

 8 our decision-making process. 

 9  Just a little bit about that process.  There 

10 are three main components of our decision-making 

11 process, one is the 404(b)(1) guidelines of the Clean 

12 Water Act and as part of that we do an alternative 

13 analysis, look at different alternatives for achieving 

14 the project purpose. 

15  We also do a public interest review.  I think 

16 I'm missing a component here.  We also basically as part 

17 of preparing those documents, the draft and final EIS, 

18 we are also complying with NEPA, the National 

19 Environment Policy Act.  Basically what that's all about 

20 is disclosing all the information that is relevant to 

21 the project, so it's basically about getting that 

22 information out and sharing it with the public.  So 

23 NEPA, 404(b)(1) guidelines and public interest review. 

24  So, again, if people have questions about it, 

25 feel free to ask us afterwards.  So once we have gone 
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 1 through those processes and address any comments that we 

 2 get, at that time we make a final permanent decision, 

 3 and that's kind of our involvement in this Clearwater 

 4 Program. 

 5           So just in conclusion, I guess I would say 

 6 that right now at this scoping meeting, again, we are 

 7 asking for public input, any information you think you 

 8 might not have, please share that with us.  Again, I 

 9 want to emphasize that we do consider all the comments 

10 that we get.  So with that, I'd like to introduce, I 

11 think, Mr. Don Avila of the Sanitation Districts and he 

12 will provide the Districts’ opening remarks and introduce 

13 the Districts staff that will explain the Clearwater 

14 Program.  Thank you. 

15      MR. AVILA:  Thank you.  My name is Don Avila and 

16 I'm the information officer for the Sanitation 

17 Districts.  First thing we are going to do is get out 

18 the really important stuff.  If anybody needs to use the 

19 bathroom, it's outside that back door and straight 

20 across the hall.  Plenty of water, coffee and tea on the 

21 table right outside. 

22           I would like to welcome you to the scoping 

23 meeting for the Clearwater Program for the environmental 

24 impact statement and environmental impact report.  Over 

25 the past two years, the Sanitation Districts have met 
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 1 with many community and business leaders and 

 2 organizations to discuss what the Clearwater Program is 

 3 all about. 

 4  We have also formed four workshops in March of 

 5 this year and at those workshops we addressed all 

 6 aspects of the program.  We sought public input on 

 7 prioritizing program objectives, alternative screening 

 8 and to look at potential sites for shafts  and alignments 

 9 for the possible tunnel and ocean outfall 

10 connecting our Joint Water Pollution Control Plant to 

11 the ocean that Dan spoke about. 

12  Over the past two weeks we have held four 

13 additional scoping meetings to this one that were geared 

14 toward the environmental impacts of the Clearwater 

15 Program with relation to the California Environmental 

16 Quality Act also known as CEQA. 

17  This is not a decision-making process this 

18 evening.  This meeting will not result in a decision. 

19 We are here to receive your input, as Dan said, on the 

20 environmental impacts that will be used by both the 

21 Districts and the Corps as we address the environmental 

22 impacts of the Clearwater Program.  The process will be 

23 ultimately result in a recommended project that will 

24 presented along with other alternatives for a draft 

25 facilities plan and a draft environmental impact 
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 1 statement and impact report that we expect will be 

 2 released to public review sometime late in 2009, the end 

 3 of next year. 

 4  We have hired a consultant to do the EIS and 

 5 EIR and that consultant is Jones and Stokes. 

 6  Now the format for tonight's meeting will 

 7 start with a presentation by our staff and then we will 

 8 open it up to receive comments from the public 

 9 information seating on these environmental impacts and 

10 your concerns. 

11  And I'd like to introduce two of our staff 

12 this evening.  Chuck Boehmke is the head of our planning 

13 section and Joe Houghton is the senior engineer in our 

14 planning section.  And Joe Houghton is the one that is 

15 going to give you the presentation this evening.  And, 

16 Joe, I would like to turn the meeting over to you. 

17      MR. HOUGHTON:  Thank you, Don.  As he said, I'm 

18 Joe Houghton, project engineer for the Sanitation 

19 Districts.  And tonight I want to give you a brief 

20 overview for the Clearwater Program and the type of 

21 project that might be produced out of the Clearwater 

22 Program.  I'm also going to talk about the environmental 

23 process and some of the environmental documents that 

24 will be produced from the Clearwater Program. 

25  In the County of Los Angeles, there are two 
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 1 major waste water systems.  One is operated by the City 

 2 of Los Angeles and you can see their service area in 

 3 orange there.  They have the Tillman, the Glendale, the 

 4 Hyperion and the Terminal Island treatment plants. 

 5           The other is the Sanitation Districts of Los 

 6 Angeles County.  And our service area districts are 

 7 those shown up on the screen with the green and the blue 

 8 areas up there. 

 9           The Sanitation Districts function on a 

10 regional level and consist of 24 independent special 

11 districts.  We provide the solid waste and waste water 

12 management needs for over 5.3 million people in Los 

13 Angeles County. 

14           17 of the 24 districts in the greater 

15 Los Angeles area have joined together under agreement to 

16 provide a regional sewer system which we call the Joint 

17 Outfall System.  So if we zoom in on the area in the 

18 greater Los Angeles area, you will see the Joint Outfall 

19 System here.  The Joint Outfall System consists of 20 Joint Water 

Pollution Control Plant in Carson as well 

21 as six upstream water reclamation plants.  The treatment 

22 plants are connected by a series of sewers which is over 

23 1300 miles -- over 1300 miles of sewers in our system 

24 and these sewers convey over 450 million gallons of 

25 waste water each day. 
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 1  From time to time the Sanitation Districts 

 2 like to look at the system and find the needs of the system 

 3 and we prepare facilities plans to meet those needs. 

 4 The picture you see up here are covers from our last 

 5 planning effort which was completed in 1995.  We are in 

 6 our current effort which we call the Clearwater Program. 

 7 And under the Clearwater Program we are going to prepare 

 8 a master facilities plan.  And the facilities plan will 

 9 guide the development of the Joint Outfall System for 

10 the next forty years. 

11  We are going to look at major components for 

12 our system like the treatment plant, our conveyance 

13 systems.  How we are going to manage the waste water, 

14 the treated waste water from both our joint plant in 

15 Carson as well as our upstream plants.  We are going to 

16 look at biosolids management and solids processing. 

17  So one of the first objectives that we have 

18 seen early in the Clearwater Program is that we have a 

19 growing population, so we need to meet the needs of a 

20 growing population.  The Southern California Association 

21 of Government projects that the population in the joint 

22 outfall service area will increase from 5.1 to 6.3 

23 million over the next 40 years.  That's an increase of 

24 1.2 million people or about 25 percent. 

25  So what we see up here, this big blue area, 
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 1 represents our current treatment capacity and the red 

 2 line represents the projected waste water flow from the 

 3 population. 

 4           Now, that red flow line considers conservation 

 5 measures that are in place or will take place over the 

 6 next 40 years.  And even with these conservation 

 7 measures, somewhere between the year 2030 and 2040 the 

 8 flow will exceed our treatment plant capacity.  By the 

 9 year 2050 that shortfall is going to be about 30 mgd. So 

10 the facilities plan is going to look at a way to 

11 accommodate that shortfall of treatment capacity. 

12           Another major need that we are going to look 

13 at, that the facilities plan will look at, is to 

14 accommodate and promote emerging recycled water 

15 readings.  The Sanitation Districts have been marketing 

16 reclaimed water for over 40 years, and in that time we 

17 found over 500 reuse sites throughout Los Angeles 

18 County.  And you can see some examples up here.  Here, 

19 this is an industrial use, you can see the purple pipe. 

20 We also inject or put ground water or water into the 

21 ground for ground water spreading, spreading basins. 

22 And then on the right side you see different kinds of 

23 irrigation uses. 

24           Despite the efforts of the Sanitation Districts 

25 only 40 percent of the available reclaimed water is 

   11 



 

 1 actually reused.  The other 60 percent goes down rivers 

 2 and streams and out to the ocean.  So one of the 

 3 objectives is to find a way to increase that amount of 

 4 recyclable water reuse. 

 5  Another major need that we are going to 

 6 address in the Clearwater master facilities plan is to 

 7 evaluate our aging infrastructure.  We want to be able 

 8 to provide a means to inspect, repair and replace, if 

 9 necessary, our aging infrastructure. 

10  There are two tunnels that connect the joint 

11 plant to the Pacific Ocean and they were built in 1937 

12 and 1958.  So they are quite old, and this shows -- this 

13 -- the backdrop of this slide shows the schematic of our 

14 tunnel outfall system.  And on the right you can see 

15 some photos when the tunnels were constructed. 

16  The top of this picture shows a plan view of 

17 our system.  On the right side here would be the Joint 

18 Water Pollution Control Plant.  You can see the two 

19 tunnels that extend from the joint plant six miles under 

20 the Palos Verdes Peninsula to a manifold structure at 

21 Royal Palms Beach.  At that point it transitions into 

22 four outfalls which go out into the Pacific Ocean. 

23  On the bottom of this you can see a profile 

24 view of the tunnel outfall system.  Again, the joint 

25 plant over here on the right.  Six miles underneath the 
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 1 Palos Verdes Peninsula.  This represents the ground 

 2 surface.  There are some points where there are almost 

 3 600 feet below the ground. 

 4  We transition again at Royal Palms Beach to 

 5 sea floor pipeline out to the ocean.  What you will 

 6 notice from here is that right around here is the 

 7 coastline.  We go out about a mile and a half and this 

 8 is the water surface here.  We are about 150 to 200 feet 

 9 below surface.  The tunnels, because of their length, 

10 because of the limited access and because of the 

11 constant flow that goes through there, we haven't been 

12 able to inspect these tunnels in almost 50 years. 

13  One of projects that we will be evaluating to 

14 meet this need is to look at the construction of a new 

15 tunnel and new ocean outfall.  So the first step in that 

16 process is to find an area where the new tunnel and new 

17 ocean outflow will go.  And you can see that area 

18 highlighted in yellow here. 

19  The study area was developed to maintain 

20 distance from the discharge from the City of Los Angeles 

21 Hyperion outfall in the north and maintain distance from 

22 the discharge from the Orange County outfall in the 

23 south.  You can see our existing tunnel ocean outfall 

24 are on the western edge of the study area there.   You 

25 also see another outfall on the right side of the study 

    13 



 

 1 area, which is the outfall from the Terminal Island 

 2 treatment plant.  The Terminal Island treatment plant is 

 3 run by the City of Los Angeles and it discharges 

 4 directly into Los Angeles Harbor within the breakwater. 

 5  So the first step in determining what 

 6 alternatives we are going to look at is to find streets 

 7 that run a direct route from the joint plant to the 

 8 coastline.  These are shown here in orange.  And again I 

 9 would like to remind you that the tunnel would be 200 

10 feet, approximately 200 feet or so below ground 

11 surface. 

12  Along these routes we have identified a series 

13 of shaft sites.  The shaft sites are about four to eight 

14 acres in size, although the actual size of the tunnel 

15 shaft would only be about 30 to 60 feet in diameter. 

16 The shaft site is a location where equipment and labor 

17 would be brought into the tunnel and excavated materials 

18 will be brought out.  I'd like to point out that we 

19 anticipate there will probably only be two shaft sites 

20 that will be identified as part of the recommended 

21 program.  One would be at our joint plant and the other 

22 would be closer to the coast. 

23  We anticipate that most of the environmental 

24 impact from this project is likely to occur at the shaft 

25 site.  We shared these tunnel alignments and the shaft 
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 1 sites at a public meeting in March, and based on the 

 2 input from these meetings as well as the public outreach 

 3 effort that we have had, the public strongly supports 

 4 alignment that goes through the Port of Los Angeles. 

 5           While I showed you the onshore elements of the 

 6 tunnel outfall system, here are the offshore elements. 

 7 We have identified three areas for diffuser locations 

 8 and the diffusers are essentially pipes with holes in 

 9 them where the treated waste water is discharged into 

10 the ocean.  The tunnels will go, we will find the end of 

11 the onshore alignment and they will tunnel out to the 

12  feasible or what would be selected diffuser area. 

13 So the tunnel would go to the diffuser area.  There 

14 would be a riser or a pipe that would go from the tunnel 

15 to the sea floor and connected to the diffuser. 

16           So how do we determine where these areas would 

17 be?  We looked at our existing outfalls.  Our existing 

18 outfalls are shown up here in orange color.  And our 

19 outfalls go about -- the diffuser part of our outfalls 

20 are about a mile and a half offshore, and more 

21 importantly, about 150 to 200 feet deep. 

22           The white lines that you see on this figure 

23 here represent contours of equal ocean depth, so the 

24 contours are of equal depth.  And if we look at the 

25 150-foot contour and 200-foot contour, you can see that 
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 1 our diffuser areas are at least as deep as our existing 

 2 outfall. 

 3           One other limiting factor that we have is the 

 4 Continental Shelf and this is the point where the ocean 

 5 floor drops off considerably and we can't construct past 

 6 this point. 

 7           So if you look at the diagram, again you can 

 8 see that we are at least as deep as the diffusers that 

 9 are existing and are much further offshore.  To give you 

10 a perspective, it's about a mile and a half offshore, 

11 and if we were to go somewhere out into area C, it would 

12 be about seven miles past the breakwater. 

13           Because this project involves construction or 

14 may involve construction in the ocean, it will require 

15 federal permit, and because of that we are going to be 

16 subject to the National Environmental Policy Act, also 

17 known as NEPA.  And as you know, the Army Corps has been 

18 decided to be the federal lead agency under NEPA.  The 

19 Sanitation Districts will be the lead agency under the 

20 California Environmental Quality Act, also known as 

21 CEQA.  Out of this process we are going to prepare a 

22 single joint document, joint environmental impact 

23 report, environmental impact statement, an EIR/EIS. 

24 And even though it is a single document, both the 

25 Sanitation Districts and the Army Corps of Engineers 
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 1 will be responsible for approving this document. 

 2  I would like to talk a little bit about the 

 3 environmental process.  At the beginning of it under 

 4 CEQA a notice of preparation, or NOP, is prepared and 

 5 under NEPA a notice of intent or NOI is prepared.  The 

 6 Sanitation Districts mailed out the NOP on October 10 and 

 7 the NOI was published in the Federal Register on 

 8 October 6.  Following that a draft EIR/EIS will be 

 9 prepared.  Following that you will have the final 

10 EIR/EIS following a public comment period, and the final 

11 EIR 

12 EIS will ultimately be certified. 

13  I would like to point out that there will be 

14 many points during this process where the public can 

15 provide input on the documents.  Following the release 

16 of the NOP/NOI which is where we are at now, we have 

17 scoping meetings.  The scoping meetings are to provide 

18 comment on the content and scope of the environmental 

19 documents. 

20  Following the draft EIR/EIS will be a public 

21 comment period, which will include a public hearing. 

22 And following the final EIR/EIS the public will have a 

23 chance to input prior to the document certification and 

24 approval. 

25  Now, this describes the public input for the 
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 1 environmental documents, but as Don pointed out, we have 

 2 been in a public outreach effort for the Clearwater 

 3 Program since the Beginning of 2007.  Our public 

 4 outreach efforts have included the development of a 

 5 website, the distribution of newsletters and 

 6 establishing a telephone hotline.  In addition to this, 

 7 we have met with community leaders and groups and 

 8 organizations.  In fact, to date we have had over 250 

 9 meetings with community leaders and we have met with 

10 over 40 local groups and organizations. 

11  On top of all of that, in March we had a 

12 series of four public workshops to get some input on the 

13 masters facilities plan. 

14  Now you might have seen some of the dates on 

15 the top of the previous slide.  Let me quickly run 

16 through the schedules again.  From 2007 to the end of 

17 the planning process, which is about 2010 we will have 

18 our public outreach.  We had a series of four public 

19 workshops in March.  Right now we are in the  NOP and 

20 NOI and the public scoping meetings. 

21  The draft, the facilities plan draft EIR/EIS, 

22 will be available in late 2009 and then the final 

23 EIR/EIS and final facilities plan will be ready for 

24 approval and certification in mid to late 2010. 

25  So tonight and through the rest of the NOP 
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 1 and NOI comment period you will have an opportunity to 

 2 provide comments on the contents and scope of the 

 3 environmental documents. 

 4  The list you see here represents those areas 

 5 that we have identified that will be covered in the 

 6 environmental documents.  This list -- I know there is a 

 7 lot up there, but in the NOP, all of these are described 

 8 in much further detail. 

 9  So how can you provide comments on the 

10 environmental documents?  Well, in a few minutes you 

11 will have an opportunity to provide oral comments to us, 

12 and even though we will be recording these oral 

13 comments, we do encourage you also to provide us your 

14 comments in writing, which will allow us to make sure we 

15 have captured all of your thoughts. 

16  Written comments can be provided in a couple 

17 of different manners.  We have got comment forms that 

18 were available when you came in.  You can also e-mail 

19 your comments to either Ken or to Steve, their addresses 

20 are on the screen up here.  You can also provide letters 

21 or you can also send us letters in the mail with your 

22 comments and the address, our addresses for both the 

23 Army Corps and for the Sanitation Districts are on the 

24 bottom of the comment forms that were available. 

25  Comments on the notice of preparation are 
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 1 going to be due by November 14th and for the NOI will be 

 2 November 21st. 

 3  If you want additional information on the 

 4 Clearwater Program, you can visit our web site at 

 5 www.ClearwaterProgram.org.  At the website you can get 

 6 general information on the Clearwater Program and obtain 

 7 copies of both the NOP and the NOI, or, if you like, you 

 8 can get some more information by calling our telephone 

 9 hotline, which is 877-300-water. 

10  At this point I would like to turn it back to 

11 Don. 

12       MR. AVILA:  Okay, ladies and gentlemen, this is 

13 the time where we would like you to come up and give us 

14 your comments.  And I'm going to call out the names in 

15 the order that people signed up to comment.  If somebody 

16 would like to comment and hasn't filled out a card, I 

17 would encourage you to do so.  Otherwise, when we are 

18 done with the people who have signed up, I would welcome 

19 you to come up as well. 

20  When you start, please begin with your name 

21 and your affiliation.  And when you do give us your 

22 comments, if you could please walk up to the mic it 

23 would help so our court reporter can hear what is going 

24 on. 

25  The first person would be JoAnn Wysocki. 
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 1      MS. WYSOCKI:  I'm short.  JoAnn Wysocki, 106 King 

 2 Avenue, and for Mr. Swenson's benefit, King is one block 

 3 west of Wilmington Boulevard, our proposed route, and it 

 4 then it is two more blocks order to Frigate, which is 

 5 also a proposed route, and it is one more block over to 

 6 Figueroa, which is also a proposed route. 

 7           Mr. Swenson, is the Army Corps of Engineers' 

 8 primary concern in this project the land environment, 

 9 the ocean, the harbor environment or both? 

10      MR. SWENSON:  So your question is:  Is the Army 

11 Corps' concern the land environment, the ocean 

12 environment or both?  In part of the process we make a 

13 determination on something called the scope of analysis, 

14 that's where we have federal control over it.  So it's 

15 basically the areas where we would issue a permit or in 

 16 any kind of area that is directly tied to that.  So, for 

17 example, our main focus is going to be on the ocean 

18 areas.  If the project, which as currently proposed 

19 involves construction on an outfall structure out in the 

20 ocean, that falls within our jurisdiction.  And that's 

21 the primary activity that we would be issuing a permit 

22 for if that's the final decision, to issue a permit. 

23           That being said, there may be certain 

24 activities that are directly tied to that construction, 

25 for example, let's say they needed to have all their 
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 1 construction materials, you know, and they needed to 

 2 store those on some land area some -- on land.  Well, 

 3 that's directly tied to that ocean activity and so we 

 4 may have control over that as well. 

 5           So I guess the answer to your question is 

 6 mostly, you know, we are concerned with the activity in 

 7 the ocean, but there may be certain portions on land 

 8 that we also have control over. 

 9      MS. WYSOCKI:  The second question is both to 

10 sanitation and the Army Corps of Engineers.  Does the 

11 Los Angeles city Quimby funds regulation apply to this 

12 project?  Basically what that is is if a development 

13 cost is impacting the environment, certain fees have to 

14 be paid and in this case they will be paid to the 

15 communities of Wilmington and San Pedro.  I'm not quite 

16 sure about the Harbor. 

17      MR. BOEHMKE:  JoAnn, this is the first time I've 

18 heard of that fund, so I'm not sure, but we will be 

19 meeting and scoping with the City of Los Angeles and I 

20 can ask them about that fund then. 

21      MS. WYSOCKI:  I have read this notice of 

22 preparation and I'm preparing to comment on it.  So my 

23 question is mainly for the Army engineers.  Do you want a 

24 separate copy of what I sent to the sanitation 

25 department or do you read what is sent to the sanitation 
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 1 department? 

 2  MR. SWENSON:  We will be getting copies.  Any 

 3 comments that get submitted to the Sanitation Districts 

 4 we will be getting copies of those.  But you can also, 

 5 if you would -- you are also free to submit to both, so 

 6 if you want to submit a copy and e-mail it to us or fax 

 7 it, mail it, you are free to send copies to us also.  We 

 8 will get it either way. 

 9  MS. WYSOCKI:  Would you and Mr. Wong provide 

10 business cards tonight, maybe leave them on the table? 

11  MR. SWENSON:  Sure.  We can do that. 

12  MS. WYSOCKI:  Now, I do have an alternative route 

13 and I worked on it last night so I've got it into the 

14 harbor.  Out of the sanitation plant in Carson, west on 

15 Lomita Boulevard to Vermont Avenue, south through Five 

16 Points, along Gaffey to Channel, make a left-hand turn 

17 on Channel and you are in the harbor.  My intent is to 

18 provide all the schools, the churches, the multi-family 

19 units, another school, another school -- Dana Strand and 

20 a residential one in Wilmington on both sides.  I think 

21 this will avoid a lot of upset in San Pedro also. 

22       The Federal Register, one of my hats is that 

23 I'm a substitute librarian.  The Federal Register is in 

24 certain libraries, but isn't it also published in one of 

25 the business newspapers in Los Angeles? 
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 1  MR. SWENSON:  I'm not sure about that.  It is 

 2 available online as well as, like you said, at certain 

 3 libraries and whatnot. 

 4  MS. WYSOCKI:  Now, because it would be very helpful 

 5 if it was printed in the Los Angeles Times in the 

 6 Thursday edition where the rest of the notice of the 

 7 preparation and environmental impacts report and 

 8 conditional use permits for the city are printed also. 

 9  MR. SWENSON:  Another thing we do, I should mention 

10  is, when we issue a notice of intent in the Federal 

11 Register we usually accompany that with public notice. 

12 And that's what we have done in this case.  And that 

13 public notice is mailed out to adjacent landowners and 

14 it also gets mailed out to anybody who has put 

15 themselves on our public notice mailing list, which they 

16 can do by going to our website.  So if anybody wants to 

17  receive our public notices they can sign up on our website 

18 and get those directly.  And usually, in this case, 

19 notice will be essentially the same materials that you 

20 would get in the Federal Register. 

21  MS. WYSOCKI:  Is that an open-ended sign up like it 

22 is for the Port of Los Angeles? 

23  MR. SWENSON:  Yes. 

24  MS. WYSOCKI:  They send you everything? 

25  MR. SWENSON:  Well, I don't know about that, but 
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 1 public notices -- you get all public notices to that 

 2 area. 

 3  MS. WYSOCKI:  I would like you to very seriously 

 4 evaluate Frigate Street in Wilmington as part of the 

 5 route possibly, because it is an extremely narrow street 

 6 and I invited everyone yesterday to cross over Lomita 

 7 Boulevard and see how narrow Frigate is. 

 8       5.8 and 5.16 are my last comments.  That's the 

 9 truck traffic in the proposed soil removal.  It's not 

10 just the number of trucks, it's just not the route, but 

11 it's the length of time that you would be disposing of 

12 this soil. 

13  MR. BOEHMKE:  Is the question how long will we be 

14 disposing of the material that's removed from the 

15 tunnels? 

16  MS. WYSOCKI:  Yes. 

17  MR. BOEHMKE:   It really depends on where the 

18 alignment is and how far out into the ocean it would be 

19 built, will depend how long construction time is.  We 

20 estimated anywhere from four to eight years, and it 

21 depends on how many tunnel-boring machines we would 

22 actually be using, and that's going to be either one or 

23 two.  If we go in two different directions, that will 

24 cut the construction time down considerably. 

25  MS. WYSOCKI:  Thank you. 
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 1      MR. AVILA:  Thank you, JoAnn.  The next commenter 

 2 will be Bill Lyte. 

 3      MR. LYTE:  Thank you.  My name is Bill Lyte.  I'm 

 4 the president of the Harbor Association of Industry and 

 5 Commerce.  I also serve on the Port of Los Angeles 

 6 Community Advisory Committee and the San Pedro Chamber 

 7 board of directors, and I'm here representing the Harbor 

 8 Association tonight.  We have 100 plus companies with 

 9 several thousand employees in the local area. 

10           The L.A. County Sanitation District took the 

11 time to meet with our governmental affairs committee. 

12 We appreciate that they gave a very detailed 

13 presentation and we are here to support the project, 

14 both because it provides the critical infrastructure 

15 necessary for our region on which we all rely. 

16 Secondly, it provides vital construction jobs and 

17 procurement opportunities to our local firms, which is 

18 particularly important in a very, very, very major 

19 recession. 

20           We recommend choosing the excavation sites 

21 within the Port of Los Angeles.  We think that that will 

22 minimize community impacts.  We suggest use of electric 

23 trucks for any transfer of tunneling excavated debris 

24 from the project through the community, and, if 

25 possible, that clean excavated material could be used 
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 1 internal to the port for any port construction projects 

 2 and that it could potentially be transferred within the 

 3 port on the interport railroad or by barge. 

 4  Thank you. 

 5      MR. AVILA:  Thank you, Bill. 

 6  The next commenter will be Mark Wells. 

 7      MR. WELLS:  Mark Wells, the publisher of many 

 8 blogs, including  9  

sanpedroissuestoponder.blogspot.com. 

10  My comments are, I'm sure you have all 

11 anecdotally heard for almost two years that site No. 6, 

12 the Terminal Island outfall source is the best.  I don't 

13 need to go into that anymore. 

14  One issue that may be thought of, if you are 

15 going to consider that, along with the Port of Los 

16 Angeles working together is placing into consideration 

17 the concept that Terminal Island would be connected to 

18 the mainland via a land bridge, because with four 

19 bridges, currently three vehicular bridges, one a 

20 train bridge.  While that is all good, it may not be 

21 enough for the future.  And I know you are probably 

22 going to start construction in 2012 so it's not a good 

23 lead time. 

24  My question is:  in noticing the map on the 

25 Power Point, it appears as though San Pedro, if you 
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 1 will, the San Pedro part of the community and 

 2 Wilmington, per se, would not use this outfall system; 

 3 that the sewage is treated on Terminal Island.  Is that 

 4 a correct statement? 

 5  MR. BOEHMKE:  The treated waste water comes from 

 6 our treatment plant in the city of Carson, it’s located 

 7 at Sepulveda and Figueroa. 

 8  MR. WELLS:  Your waste waters.  I saw in the Power 

 9 Point that the San Pedro area itself are the Terminal 

10 Island and part of Wilmington was grey, when all the 

11 other places were yellow, just like the Hyperion 

12 treatment plant area and other treatment plant areas.  I 

13 know where you serve, but is San Pedro served by your 

14 district? 

15  MR. BOEHMKE:   No.  San Pedro -- 

16  MR. WELLS:  No. 

17  MR. BOEHMKE:  -- and Wilmington are not served by 

18 the Sanitation Districts. 

19  MR. WELLS:  So that all of the proposed sites in 

20 San Pedro, including Royal Palms or the Angels Gate, 

21 other places in San Pedro, including Terminal Island 

22 would actually be placed in an area that you have no 

23 users.  So in effect, wouldn't it be that you would be 

24 imposing upon the local residents something that they do 

25 not benefit from directly? 
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 1  MR. BOEHMKE:   Well, we would see it as they would 

 2 benefit because our current tunnel and outfall system 

 3 goes through that -- goes in that direction right now. 

 4 And it hasn't been inspected in 50 years and we are not 

 5 sure of the reliability into the future.  So we will be 

 6 building an infrastructure that would be more reliable 

 7 for those communities so that there would be less 

 8 possibility there would ever be failure and then have 

 9 to be some kind of emergency repair work or other 

10 construction activity. 

11  MR. WELLS:  That's good for the last 53 years.  I 

12 live five houses above Western Avenue, so I know where 

13 your existing tunnels go.  I'm glad of that.  Thank you 

14 very much. 

15  MR. AVILA:  Thank you, Mark. 

16       The final person that has signed up is David 

17 Bard. 

18  MR. BARD:  Hi, thank you. 

19       David Bard for Marine Animal Care Center at 

20 Ft. MacArthur.  Forgive me, but I have multi-part 

21 questions as well. 

22       You mentined that the public overwhelmingly 

23 supports the Port as your shaft site in your route.  I 

24 would like to know is that the route that you are 

25 leaning toward?  Also, if you could be a little more 
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 1 specific on the shaft sites that are in and around the 

 2 Angels Gate area, since that's where our facility is 

 3 located as to whether those are being considered and how 

 4 that would impact us. 

 5       And lastly, regarding the pipe, the outfall 

 6 themselves.  Will the new outfall take over for the old 

 7 one, supplement it basically?  Would the outfall load be 

 8 split between the two?  What is the ratio of treated 

 9 outflow that we are talking about between the two 

10 lines?  And has the EIR or will the EIR address an 

11 analysis of the effect of those outfalls on nutrient 

12 loads in the ocean or subsequent effects on the increase 

13 of algae and biotoxins and their effect on the 

14  marine life? 

15  MR. BOEHMKE:   Could you repeat that last part one 

16 more time? 

17  MR. BARD:  With the second outflow, will the EIR 

18 address the impact of that outflow on nutrient loads in 

19 the ocean water and its subsequent impact on biotoxins 

20 and algae which will subsequently affect marine life in 

21 the area? 

22  MR. BOEHMKE:   Thank you. 

23  MR. AVILA:  Thank you, David. 

24  MR. BOEHMKE:  I will go ahead and try to answer 

25 those. Hopefully, I have them written down correctly. 
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 1  MR. BARD:  I know there are a lot parts to it, but 

 2 if you need me to repeat it. 

 3  MR. BOEHMKE:  Dan, feel free to join in. 

 4       Are we leaning towards the Port?  We have 

 5 everything on the table still and we are just starting the 

 6 environmental documentation right now and the analysis, 

 7 so I wouldn't say we are leaning one way or another, 

 8 but we certainly are going to be factoring in public 

 9 acceptance of the construction locations and the tunnel 

10 alignments.  As you mentioned, we did hear loud and clear 

11 from our public workshops and other meetings that the 

12 vast majority of the residential community prefer we go 

13 toward the Port and have our construction shaft site in 

14 the Port. 

15       Angel Gate location, I'm not that familiar 

16 with the exact location that they identified.  They were 

17 looking for areas that were four to eight acres in size 

18 and reasonable shape and slope.  And I believe it's the 

19 area closer to the ocean, not near the community or the 

20 art community buildings that are out there.  So, but I 

21 can look at a map with you after the meeting and I can 

22 kind of get you to the general location. 

23  MR. BARD:  Okay. 

24  MR. BOEHMKE:  If you give me your information, I 

25 can even show you later through e-mail or whatever. 
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 1           How will the old outfalls be used?  We won't 

 2 we able to determine that until we inspect them.  If a 

 3 new tunnel and ocean outfall is built, it is likely to 

 4 be  sized to handle all the flows projected through 

 5 the year 2050.  At that point we would move the flow 

 6 into the new tunnel and outfall and then we would dewater 

 7 the existing ones and see what kind of shape they are 

 8 in, what it would take if they need repair what it would 

 9 take to repair them, and a determination won't be made 

10 until then. 

11           And will the EIR address water quality issues 

12 out of the discharges located in the ocean?  Absolutely 

13 for nutrient loading and all other constituents. 

14      MR. BARD:  Okay, thank you. 

15      MR. AVILA:  Thank you, David. 

16      MR. SWENSON:  Just to add to that from the U.S. 

17 Army Corps of Engineers standpoint, I guess I would just 

18 say at some point later in the process the Corps makes a 

19 determination on what its preferred alternative is and often that 

20 matches up with the applicant's proposed alternative, 

21 but not always.  As part of the -- I mentioned this 

22 earlier, but as part of the -- usually it's part of the 

23 final environmental impact statement, we do our 

24 404(b)(1) guidelines analysis and part of that is doing 

25 an alternatives analysis.  Basically we look at every 
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 1 different alternative that is proposed for analysis, 

 2 that could be coming from the applicant -- it could be 

 3 coming from the public, it could be coming from some 

 4 agency or group.  We look at those different 

 5 alternatives and we make an assessment on which one is 

 6 getting any kind of regulating, but basically we 

 7 determine which one is the least environmentally 

 8 damaging, practicable alternative. 

 9           So we look at the environmental effects and we 

10 also look at practicability.  What is possible from the 

11 engineering standpoint, cost standpoint, and just kind 

12 of general logistics.  So we look at all of those, make 

13 a determination on what -- ultimately what alternative 

14 we would issue a permit for. 

15           So in terms of environmental effects, our main 

16 focus would be on the marine effects, but there may be 

17 some land effects, land impact that we would also be 

18 looking at as well. 

19      MR. BARD:  In recent years we have seen an increase 

20 in the advent of alterations due to natural occurring 

21 biohazards directly related to nutrient loads in the 

22 water.  So I understand in the end all of the outflow is 

23 going to go out to the ocean.  We are curious as to how 

24 it's going to be split up, what the prevailing currents 

25 are going to do and what impact it is going to have on 
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 1 it and I would like to see that happen.  Thanks. 

 2  MR. AVILA:  Our next commenter is Richard 

 3 Pawlowski.  I hope I didn't butcher your name. 

 4  MR. PAWLOWSKI:  You did fine. 

 5       I have got several questions, the first of 

 6 which, what is the size of the pipe at the outflow going 

 7 to be?  If I understand this correctly, there are 

 8 different diameters where it is dispersed at the outfall 

 9 site.  It's a 12- to 15- foot pipe and then it goes off 

10 in different directions and disperses the water.  Did I 

11 understand that correctly? 

12  MR. BOEHMKE:   It could be sized differently as it's 

13  built out in the ocean depending on the hydraulics 

14 that are needed to keep the certain flow rates and 

15 velocities going through the ports or the pipe openings. 

16     

17  MR. PAWLOWSKI:  Very good.  So the velocity that 

18 the 450 million gallons a day comes out of this thing, 

19 have you thought of taking that and using that to 

20 generate energy and electricity? 

21  MR. BOEHMKE:   I'm not aware of -- 

22  MR. PAWLOWSKI:  I mean, it's hydraulics.  You are 

23 pushing this stuff out, rather than using energy to push 

24 it in one direction, but rather than capturing that 

25 energy as it comes out of the pipe, we feed the energy 
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 1 back? 

 2      MR. BOEHMKE:  We can look into that. 

 3      MR. PAWLOWSKI:  You should, because this is green 

 4 technology, and that kind of technology, right, Bill -- 

 5 is what I think you are looking for in these kinds of 

 6 situations to justify something like this.  It's not 

 7 just taking stuff and dumping it. 

 8           I would also like to suggest, and I don't know 

 9 that you haven't thought of this, is that you -- have 

10 you thought of reversing the direction of this entirely, 

11 because, you know the snow pack is melting in the 

12 Sierras and the Colorado River, the watershed is 

13 shrinking.  Why not think of taking and reversing the 

14 direction of this?  If it's semi-clean water and putting 

15 it into places that might be able to use it in another 

16 way, other lakes, creating other lakes, some other 

17 place, even the Owens Valley they have a dust problem. 

18 So thinking of reversing some of this stuff or piping it 

19 backwards, it doesn't have to be that size, but maybe 

20 run some other pipe alongside of the freeways or something 

21 to get it out there.  Reversing the direction of this 

22 thing rather than coming this way only (indicating). 

23 Again, the community doesn't really have any benefit, 

24 but putting energy thinking into this, how can you use 

25 that water being pushed somewhere.  That takes a lot of 
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 1 energy to do that.  So use it some other way. 

 2           And also, if I understand this correctly, you 

 3 got 150 trucks per day, 100 to 150 trucks per day 

 4 removing this dirt that's dug up, someplace.  We don't 

 5 know where that is yet, but that is going to be an 

 6 impact.  And have you included those numbers in any of 

 7 the 6 EIRs that the port has?  Because that's a 

 8 considerable amount of truck traffic every day for eight 

 9 years.  I mean it's a hell of a lot of trucks.  And they 

10 have a clean truck program just put into effect in this 

11 particular kind of truck program has none of those 

12 constraints on it at all.  So all the work that has been 

13 done on this clean trucks program has absolutely nothing 

14 to do with this.  And there is a huge amount of 

15 pollutants coming right back to us from this.  We just 

16 got rid of some of this stuff, and I don't think -- and 

17 again, I don't know, that this has or has not been 

18 thought of. 

19           Let's see what else.  Well, I would just leave 

20 you to take a look at -- I think that's the main point I 

21 would like to make, just consider the energy that you 

22 are putting out in the ocean.  I used to teach scuba 

23 diving also and I understand what this is guy talking about, 

24 that this marine environment is pretty sensitive, and 

25 it's not just where you put it.  You might have a gray 
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 1 area over there, but it all over the place.  So really 

 2 consider pushing it, try to do it some other place. 

 3 It's a little bit more -- a little harder to do, maybe 

 4 even more green if you put it some other direction. 

 5  MR. AVILA:  Thank you, Richard. 

 6       I don't have anybody else signed up to speak, 

 7 but I would welcome anybody else who would like to come 

 8 up to the microphone.  Please step up, give us your name 

 9 and if you have any affiliation. 

10  MS. ROMAN:  I'm Pat Roman, I'm just a concerned 

11 resident of Wilmington, new in the neighborhood.  And I 

12 guess my No. 1 concern is why is only 40 percent of the 

13 water that we are reclaiming, why is only 40 percent of 

14 it being used?  I think there is a big problem here. 

15       My second, even bigger problem, is how much 

16 credence or how much in-depth thought is given to any 

17 new construction permit regarding water use and how they 

18 handle it.  It just seems that we have got all kinds of 

19 projects that are potentially going to happen here and I 

20 don't hear anybody talking about the real infrastructure 

21 of how we are going to support these kind of things. 

22  MR. AVILA:  Thank you. 

23       Does anybody else wish to comment?  Yes, sir, 

24 please step up. 

25  MR. STOLTE:  I'm Ron Stolte, and I live on Paseo 
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 1 Del Mar between Royal Palms and Point Fermin.  So my 

 2 vote is definitely for Terminal Island.  My question is, 

 3 will this environmental impact documentation cover all 

 4 the choices for the tunneling and the shafts or will by the 

 5 end of 2009, will you have selected the path for the tunnel and 

 6 shaft? 

 7      MR. BOEHMKE:   The environmental impact report will 

 8 include the evaluation of all of the alternatives for 

 9 the tunnel alignment and shaft sites and we do intend to 

10 have a recommended project when we release the draft EIR 

11 at the end of next year.  That would include a 

12 recommended shaft site and alignment. 

13      MR. STOLTE:  Thank you. 

14      MR. AVILA:  Thank you.  Does anybody else wish to comment this 

15 evening? 

16           If not, I would like to thank you very much 

17 for coming.  We could not do an environmental process 

18 like this without help from the community like 

19 yourself.  Comment forms are available out at the table 

20 for anybody who would like to mail in comments still. 

21           For the EIR the comment period goes until 

22 November 14th, and for the EIS with the Army Corps it 

23 goes until November the 21st.  A draft facilities plan 

24 and a draft EIS/EIR we expect to release toward the end 

25 of next year for your review, but there will be other 
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 1 opportunities for your input.  We will continue group 

 2 meetings in your community.  We will continue 

 3 newsletters.  Our website will continually be updated 

 4 and you can input through the website, either at the 

 5 e-mail address or phone number that's listed there.  And 

 6 we would like to recommend that if you have any input 

 7 that you please send it in to us. 

 8           And with that I would like to thank you again 

 9 for coming this evening and good night. 

10           TIME NOTED:  7:29 p.m. 

11     

12     

13     

14     

15     

16     

17     

18     

19     

20     

21     

22     

23     

24     

25     
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FIGURE 1
Existing Joint Outfall System

Source: Sanitation Districts of Los Angeles County 2011, Thomas Bros 2011, ESRI 2011
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___________________________________________________________________________________________ 

 U.S. ARMY CORPS OF ENGINEERS – LOS ANGELES DISTRICT 
  
 

U.S. ARMY CORPS OF ENGINEERS       BUILDING STRONG® 

                 
February 10, 2012   
                                                                                                                                  
                                                                                                                                           
 

CLEARWATER PROGRAM DRAFT ENVIRONMENTAL IMPACT 
STATEMENT/ENVIRONMENTAL IMPACT REPORT 

  
The U.S. Army Corps of Engineers, Los Angeles District (Corps) in conjunction with the Sanitation Districts of Los 
Angeles County (Sanitation Districts) has completed a Draft Environmental Impact Statement/Environmental 
Impact Report (EIS/EIR) for the Clearwater Program.   The Clearwater Program is a comprehensive planning effort 
undertaken by the Sanitation Districts.  Its purpose is to develop a long-range Master Facilities Plan for the Joint 
Outfall System, a regional wastewater management system serving approximately 4.8 million people in 73 cities 
and unincorporated areas in Los Angeles County.  A major component of the Clearwater Program is the evaluation 
of alternatives for new ocean outfalls and rehabilitation of the existing ocean outfalls. Both activities would entail 
discharge of dredged and fill material in waters of the United States, work in navigable waters of the United States, 
and the transport of dredged material for ocean disposal.  These activities would require authorization from the 
Corps pursuant to Section 404 of the Clean Water Act, Section 10 of the Rivers and Harbors Act, and Section 103 
of the Marine Protection, Research, and Sanctuaries Act, respectively. 
 
Questions or comments concerning the Draft EIS/EIR should be directed to Dr. Aaron O. Allen, U.S. Army Corps 
of Engineers, Los Angeles District, Regulatory Division, Ventura Field Office, 2151 Alessandro Drive, Suite 110, 
Ventura, CA 93001, (805) 585-2148. 
 
SUPPLEMENTAL INFORMATION: The Draft EIS/EIR is available for a 60-day review period from February 10, 
2012 through April 10, 2012. The document is accessible via the World-Wide Web at 
www.ClearwaterProgram.org.  Alternatively, printed copies are available at the following locations:  Sanitation 
Districts of Los Angeles County, 1955 Workman Mill Road, Whittier, California; Carson Regional Library, 151 East 
Carson Street, Carson, California; Los Angeles Public Library, San Pedro Branch, 921 South Gaffey Street, San 
Pedro, California; Los Angeles Public Library, Wilmington Branch, 1300 North Avalon, Wilmington, California. 
 
PUBLIC MEETING:  The Sanitation Districts and the Corps will jointly hold a public hearing to receive public 
comments regarding the Draft EIS/EIR on March 8, 2012, 6:30 p.m., at the Crowne Plaza Hotel Los Angeles 
Harbor Hotel, 601 South Palos Verdes Street, San Pedro, California. Written comments will be accepted until the 
close of public review on April 10, 2012. 
 
 
 

Regulatory Program Goals: 
 To provide strong protection of the nation's aquatic environment, including wetlands. 
 To ensure the Corps provides the regulated public with fair and reasonable decisions.  
 To enhance the efficiency of the Corps’ administration of its regulatory program. 

 
__________________________________________________________________________ 







 

 

Attachment 8 
NOTICE OF COMPLETION 



Print Form 
Appendix C 

Notice of Completion & Environmental Document Transmittal 
Mail to: State Clearinghouse, P.O. Box 3044, Sacramento, CA 95812-3044 (916) 445-0613 
For Hand Delivery/Street Address: 1400 Tenth Street, Sacramento, CA 95814 SCH #20081 01074 

Project Title: Clearwater Program Master Facilities Plan 

Lead Agency: Sanitation Districts of Los Angeles County 

Mailing Address: 1955 Workman Mill Road 

City: Whittier, CA Zip: 90601 

Contact Person: Steven W. Highter 

Phone: (562) 908-4288 x2711 

County: Los Angeles -----

Project Location: County: Los Angeles County City/Nearest Community: Carson -----------------
Cross Streets: -'-C-'-o_u_n ..... tyw_i_de ______________________________ Zip Code: ____ _ 

Longitude/Latitude (degrees, minutes and seconds): __ 0 
__ ' __ " N I __ 0 

__ ' __ " W Total Acres: 
--------------

Assessor's Parcel No.: n/a Section: Twp.: Range: Base: ------
Within 2 Miles: State Hwy #: ---------

Airports:------------

Waterways: --------------------
Railways:--------- Schools: ----------

Document Type: 

CEQA: 0 NOP 
0 Early Cons 
0 Neg Dec 
0 Mit Neg Dec 

Local Action Type: 

0 General Plan Update 
0 General Plan Amendment 
D General Plan Element 
D Community Plan 

--------
Development Type: 

0 Residential: Units 

(8] Draft EIR 
0 Supplement/Subsequent EIR 
(Prior SCH No.) ______ _ 

Other: ----------

D Specific Plan 
D Master Plan 
D Planned Unit Development 
D Site Plan 

---- ------
Acres 
Acres 

NEPA: 0 NOI 
0 EA 
[&J Draft EIS 
0 FONSI 

----
D Rezone 
D Prezone 
D Use Permit 

Other: 

----

0 Land Division (Subdivision, etc.) 

[8] Joint Document 
0 Final Document 
0 Other: 

----- ----
D Annexation 
0 Redevelopment 
[&J Coastal Permit 
[&J Other:Master Facilitie:gl 

0 Office: Sq.ft. Employees 0 Transportation: Type --------------Acres 0 Commerciai:Sq.ft. Employees 
0 Industrial: Sq.ft. Acres Employees 

0 Mining: Mineral 
0 Power: Type -------:-M-=:W-:-:------
[8] Waste Treatment:Type_w_a_s-:-te_w_a--:t_e_r __ MGD=25.:...._ ___ _ D Educational: 

0 Recreational: 
0 Water Facilities: Type MGD 

D Hazardous Waste: Type ----;;-;=---:-o-.----...,...--
[8] Other: Wastewater Conveyance & Effluent Management 

--- ------ -- ----
Project Issues Discussed in Document: 

[&J AestheticNisual [8] Fiscal [&J Recreation/Parks 
[&J Agricultural Land [8] Flood Plain/Flooding [8] Schools/Universities 
[&J Air Quality [&J Forest Land/Fire Hazard [&J Septic Systems 
[&J Archeological/Historical [8] Geologic/Seismic [8] Sewer Capacity 
[&J Biological Resources [8] Minerals [8] Soil Erosion/Compaction/Grading 
[&J Coastal Zone [8] Noise [&J Solid Waste 
[&J Drainage/Absorption [8] Population/Housing Balance [8] Toxic/Hazardous 
[&J Economic/Jobs [8] Public Services/Facilities [8] Traffic/Circulation 

Present Land Use/Zoning/General Plan Designation: 
Countywide 

Project Description: (please use a separate page if necessary) 
See attached 

[8] Vegetation 
[8] Water Quality 
[8] Water Supply/Groundwater 
[8] Wetland/Riparian 
[8] Growth Inducement 
[8] Land Use 
[8] Cumulative Effects 
[&J Other:GHG & Marine Env. 

Note: The State Clearinghouse will assign identification numbers for all new projects. If a SCH number already exists for a project (e.g. Notice of Preparation or 
previous draft document) please fill in. 

Revised 20 I 0 



Reviewing Agencies Checklist 
Lead Agencies may recommend State Clearinghouse distribution by marking agencies below with and "X". 
If you have already sent your document to the agency please denote that with an "S". 

s 
-s-
s 

Air Resources Board 

Boating & Waterways, Department of 

California Emergency Management Agency 

California Highway Patrol 
-S-- Cal trans District # 7 

Caltrans Division of Aeronautics 

Caltrans Planning 

Central Valley Flood Protection Board 

Coachella Valley Mtns. Conservancy 
-S-- Coastal Commission 

s 
Colorado River Board 

Conservation, Department of 

Corrections, Department of 

Delta Protection Commission 

Education, Department of 

Energy Commission 
-S-- Fish & Game Region #_5 __ 

-S-- Food & Agriculture, Department of 

Forestry and Fire Protection, Department of 

General Services, Department of 

Health Services, Department of 

Housing & Community Development 

-S-- Native American Heritage Commission 

Local Public Review Period (to be filled in by lead agency) 

Starting Date February 10, 2012 

Lead Agency (Complete if applicable): 

Consulting Firm: ICF International 
Address: 1 Ada, Suite 100 
City/State/Zip: Irvine, CA 92618 
Contact: Donna McCormick 
Phone: (949) 333-6622 

S Office of Historic Preservation 

Office of Public School Construction 

S Parks & Recreation, Department of 
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NOTICE OF COMPLETION 
PROJECT DESCRIPTION 

The Clearwater Program is a comprehensive planning effort undertaken by the Sanitation Districts of Los 
Angeles County (Sanitation Districts) with the purpose of developing a long-range master facilities plan 
(MFP) for the Joint Outfall System (JOS), a regional wastewater management system serving over 
5 million people in 73 cities and unicorporated areas of Los Angeles County.  The Clearwater Program 
MFP includes an evaluation of infrastructure needs and will serve to guide the management and 
development of the JOS through the year 2050. 

The JOS is a regional, interconnected wastewater management system shared by 17 of the 23 Sanitation 
Districts under a partnership agreement, which provides for a combined investment to maintain and 
operate the conveyance system and the treatment facilities.  The JOS is located in the central, southern, 
and eastern portions of Los Angeles County.   

The Clearwater Program Environmental Impact Report/Environmental Impact Statement (EIR/EIS) 
provides both program-level and project-level analysis.  The Clearwater Program includes five program 
component areas: 

 Wastewater Conveyance and Treatment 

 Water Reclamation Plant (WRP) Effluent Management 

 Solids Processing 

 Biosolids Management 

 Joint Water Pollution Control Plant (JWPCP) Effluent Management 

The project-level analysis relates to the JWPCP effluent management component area, which includes a 
working shaft site at the JWPCP; an 18-foot-diameter, 6-mile-long onshore tunnel between the JWPCP 
and the existing ocean outfall manifold structure at Royal Palms Beach near White Point; an exit shaft site 
at Royal Palms Beach; and the rehabilitation of the existing ocean outfalls. 

Areas of Controversy 

Public outreach for the Clearwater Program began in January 2007 and continues today.  Consequently, 
affected agencies and the general public have been made a part of the planning process and the 
alternatives screening process.  This led to a recommended program and project that  avoided many of the 
impacts that were of concern early in the process.  Some of the concerns raised during the outreach 
included: 

 Impacts on air qualitys 

 Impacts on traffic 

 Location of tunnel shaft sites 

 Project location and tunnel alignments 
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 Impacts on parks 

 Impacts on ocean nutrients and algal blooms 

Issues to Be Resolved 

Issues to be resolved for the Clearwater Program include the Sanitation Districts’ choices among 
alternatives and whether or how to mitigate significant impacts.   



 

 

Attachment 9 
ADVERTISEMENT FOR PUBLIC HEARINGS 



NOTICE OF PUBLIC HEARINGS 
Draft Environmental Impact Report/

Environmental Impact Statement
As part of a comprehensive planning effort called the Clearwater 
Program, the Sanitation Districts of Los Angeles County (Sanitation Districts) have
completed a draft Master Facilities Plan (MFP) for the Joint Outfall System (JOS), 
a regional wastewater management system serving approximately 4.8 million people
in 73 cities and unincorporated areas of Los Angeles County.  The MFP evaluates
the infrastructure needs of the JOS through the year 2050 and makes 
recommendations on how to ensure the continuation of the JOS as a reliable and
cost-effective wastewater management system that is protective of public health and
the environment.  

The recommended project in the MFP includes the construction of a new 
18-foot diameter, 7-mile long tunnel to convey treated wastewater effluent from the
Joint Water Pollution Control Plant in Carson to the Pacific Ocean off of White Point.
The new tunnel, which would tie into existing ocean outfalls at Royal Palms Beach,
would allow for inspection and any necessary repairs of two existing tunnels that
flow full every day and have not been inspected for over 50 years.   

The Sanitation Districts and the U.S. Army Corps of Engineers (Corps) 
have prepared a joint draft Environmental Impact Report/Environmental 
Impact Statement (EIR/EIS) for the Clearwater Program MFP pursuant to the California
Environmental Quality Act (CEQA) and National Environmental Policy Act (NEPA).
Public hearings will be conducted during the extended public review period for the
draft EIR/EIS, which ends on April 10, 2012.  The Clearwater Program MFP and
EIR/EIS can be viewed at www.ClearwaterProgram.org. 

The Sanitation Districts and the Corps will hold a joint public hearing to 
receive comments on both the draft EIR and draft EIS on:

Thursday, March 8, 2012, at 6:30 pm (Doors open at 6:00 pm)
Crowne Plaza Los Angeles Harbor Hotel
601 South Palos Verdes Street
San Pedro, California

The Sanitation Districts will be conducting two additional public hearings to receive
comments on the draft EIR on:

Tuesday, March 6, 2012, at 6:30 pm (Doors open at 6:00 pm)
Sanitation Districts of Los Angeles County
1955 Workman Mill Road
Whittier, California

Wednesday, March 7, 2012, at 6:30 pm (Doors open at 6:00 pm)
Carson Community Center
801 East Carson Street
Carson, California
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Appendix 3-A 
PROJECT CONSTRUCTION EQUIPMENT LIST 

Table 1.  Project Equipment List 

Equipment Description/Function 

Shaft Construction  

Crane 
A hoisting device used to lift, lower, and move laterally the heavy equipment and supplies 
into and out of the shaft 

Excavator A machine used to dig out and transport loose soils 

Loader Equipment used to load excavated soils, debris, and supplies into other machinery 

Grader Vehicle used to create a wide flat terrain surface 

Water truck Vehicle used to transport and diffuse water for dust control and soil compaction 

Worker truck Vehicle used to transport workers, parts, and equipment in and out of the shaft site 

Concrete truck Vehicle used to transport and mix the cement and aggregate used to form concrete 

Dump truck Vehicle used to transport excavated soils, debris, and other materials out of the site 

Street sweeper Vehicle used to for road cleaning and trash removal 

Tunnel Boring Machine Assembly 

Crane 
A hoisting device used to lift, lower, and move laterally the heavy equipment and supplies 
into and out of the assembly site 

Fork lift Vehicle used to transport heavier equipment and other supplies around the assembly site 

Worker truck Vehicle used to transport workers, parts, and equipment in and out of the assembly site 

Tunnel Construction 

Crane 
A hoisting device used to lift, lower, and move laterally the heavy equipment and supplies 
into and out of the construction site 

Loader Equipment used to load excavated soils, debris, and supplies into other machinery 

Forklift Vehicle used to transport heavier equipment and other supplies around the project site 

Street sweeper Vehicle used to for road cleaning and trash removal 

Water truck Vehicle used to transport and diffuse water for dust control and soil compaction 

Worker truck Vehicle used to transport workers, parts, and equipment in and out of the project site 

Supply truck Vehicle used to transport tunnel liner segments and other construction material to the site 

Dump truck 
Vehicle used to transport out and dispose the excavated and cut material resulting from 
tunnel construction and site preparation out of the site 

Tunnel boring machine A machine used to excavate tunnels through a variety of soils 

Locomotive and railcar Railway vehicle used to transport excavated soil, workers, and supplies through the tunnel 

Riser/Diffuser Assembly and Construction 

Crane 
A hoisting device used to lift, lower, and move laterally the heavy equipment and supplies 
into and out of the construction site 

Forklift Vehicle used to transport heavier equipment and other supplies around the assembly site 

Worker truck Vehicle used to transport workers, parts, and equipment in and out of the project site 

Supply truck Vehicle used to transport tunnel liner segments and other construction material to the site 
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Appendix 5-A 
FEDERAL CONFORMITY EVALUATION 

Introduction 

This conformity evaluation is in response to Impact AQ-5, which asks if the program/project would 
conform to the United States Environmental Protection Agency (EPA) -approved state implementation 
plan (SIP) and thus not exceed de minimis thresholds.   

The general conformity rule ensures that federal actions comply with the national ambient air quality 
standards (NAAQS).  In order to meet Section 176(c) of the Clean Air Act (CAA), a federal agency must 
demonstrate that every action that it undertakes, approves, permits, or supports will conform to the 
appropriate state implementation plan (SIP).  The conformity evaluation ensures that projects using 
federal funds or requiring federal approval not (1) cause or contribute to any new violation of a NAAQS, 
(2) increase the frequency or severity of any existing violation, or (3) delay the timely attainment of any 
standard, interim emission reduction, or other milestone. 

The conformity evaluation is required for Alternative 4 (Project), the recommended alternative, for which 
a Department of Army permit from the United States Army Corps of Engineers (Corps) would be 
required (Corps 2011).  A conformity analysis is not applicable to Alternative 4 (Program) because none 
of the program elements would require federal action.  Both direct and indirect emissions must be 
considered in the conformity evaluation.  The EPA considers direct emissions as emissions that are 
reasonably foreseeable and indirect emissions as those emissions that the federal agency can practically 
control and for which the agency has continuing program responsibility.  

Figure 1 indicates in red those project elements that are subject to the Corps permitting authority.  Based 
on guidance for the implementation of the General Conformity Rule for regulatory permits, dated 
April 20, 1994 (Attachment A), the Corps concluded that emissions from the construction of these 
elements would be considered as direct emissions in the general conformity evaluation.  Under 
Alternative 4, project elements subject to the conformity evaluation include rehabilitation of the existing 
ocean outfalls, which are located seaward of the proposed Royal Palms shaft site.  Once these project 
elements are rehabilitated, they in and of themselves would not generate additional air emissions as their 
sole purpose is to convey treated effluent into the marine environment.  Therefore, there would be no 
indirect emissions associated with these project elements.  Furthermore, the Corps permit is only 
applicable to construction activities.  Upon completion of the rehabilitation, the Corps would not maintain 
a continuing program responsibility over these project elements.  

The conformity evaluation process is subdivided into three phases: applicability analysis, conformity 
determination, and review process (Code of Federal Regulations [CFR] Title 40, Parts 51 and 93). 
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Applicability 

Applicability of the conformity programs is limited to areas designated as nonattainment under Section 
107 of the CAA and maintenance areas established under Section 175A of the CAA.  Therefore, only 
actions that cause emissions in designated nonattainment and maintenance areas are subject to the 
regulations.  In the applicability analysis phase, the federal agency determines the following: 

 Whether the action will occur in a nonattainment or maintenance area  

 Whether one or more of the specific exemptions apply to the action  

 Whether the federal agency has included the action on its list of “presumed to conform” actions  

 Whether the total direct and indirect emissions are below or above the de minimis levels  

 Where the facility has an emissions budget approved by the state as part of the SIP, whether the 
emissions from the proposed action are within the budget  

40 Code of Federal Regulations (CFR) 93.153 defines de minimis levels for criteria pollutants based on 
area attainment status as presented in Table 1. 

Table 1.  De Minimis Levels for Criteria Pollutants 

Pollutant Designation Tons/Year 

Ozone (precursors: VOC or NOX) Serious nonattainment 50 

 Severe nonattainment 25 

 Extreme nonattainment 10 

 Other areas outside an ozone transport region 100 

Carbon monoxide, SO2 and NO2 All nonattainment and maintenance areas 100 

PM10 Serious nonattainment 70 

 Moderate nonattainment and maintenance 100 

PM2.5 Direct emissions 100 

Lead  All nonattainment and maintenance 25 

Lead emissions were not evaluated in this assessment.  Lead is not a chemical of concern for activities associated with this 
federal action.   

 

The federal action will occur in the South Coast Air Basin (SCAB), which is currently in extreme 
nonattainment for ozone, in serious nonattainment for particulate matter less than 10 microns in diameter 
(PM10), and in nonattainment for particulate matter less than 2.5 microns in diameter (PM2.5).  Based on 
the present NAAQS attainment status of the SCAB, a federal action would conform to the SIP if its 
annual emissions remain below 100 tons of carbon monoxide (CO), 70 tons of PM10, and 10 tons of 
nitrogen oxides (NOX) or volatile organic compounds (VOCs) (40 CFR 93.153).  Since operation of the 
proposed project would not generate emissions of criteria pollutants, the de minimis thresholds apply to 
the proposed construction activities pertaining to the federal action for the preferred alternative.  If the 
proposed action exceeds one or more of the de minimis thresholds, a more rigorous conformity 
determination is the next step in the conformity evaluation process. 

Based on guidance for the implementation of the General Conformity Rule for regulatory permits, dated 
April 20, 1994 (Attachment A), the Corps concluded that construction activities subject to the conformity 
evaluation consist of construction activities associated with the rehabilitation of the existing ocean 



FIGURE 1
General Conformity Scope of Analysis
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outfalls.  The Corps has determined that all underwater and in-water activities are subject to conformity 
evaluation as these activities constitute actions subject to the Corp’s permitting authority.  The Corps has 
also determined that land-side construction activities at the Royal Palms shaft site are not subject to the 
conformity evaluation as these activities do not constitute actions subject to the Corps’ permitting 
authority.  Therefore, the conformity evaluation is limited to the underwater and in-water activities 
associated with rehabilitation of the existing ocean outfalls.1 

Rehabilitation of the existing outfalls is scheduled for the 3rd and 4th quarters of 2019 and the 1st quarter of 
2020.  Exhaust emissions from tugboats, crew boats, and a service vessel comprise emissions associated 
with rehabilitation of the existing ocean outfalls.  Chapter 5 discusses the methodology used to quantify 
emissions associated with these sources.  Emissions associated with these sources are presented in 
Table 2. 

Table 2.  Preferred Alternative:  Criteria Pollutant Emissions Without Mitigation 

Year 

Annual Emissions (tons per year) 

VOC CO NOX SO2 PM10 PM2.5 

2019 0.0 1.0 0.8 0.0 0.0 0.0 

2020 0.1 1.9 1.5 0.0 0.0 0.0 

Maximum Annual Emissions 0.1 1.9 1.5 0.0 0.0 0.0 

De Minimis Thresholds 10 100 10 100 70 100 

Exceeds De Minimis Threshold? No No No NA No No 

 

Conformity Determination 

The applicability analysis shows that the action would not exceed de minimis thresholds and as such is 
not required to undergo a conformity determination. 

Review Process  

As public entities, federal agencies must make their conformity determinations through a public process.  
This determination will undergo public review as part of the public review of the environmental impact 
report/environmental impact statement for the Clearwater Program. 

Conformity Statement 

The applicability analysis shows that the proposed federal action would result in emissions of criteria 
pollutants below the de minimis thresholds.  Actions that result in emissions below the de minimis 
thresholds are not considered by the EPA to cause or contribute to any new violation of a NAAQS, 
increase the frequency or severity of any existing violation, or delay the timely attainment of any 

                                                      
1 Although the EPA excludes emissions over which the federal agency does not have a continuing program 
responsibility from the general conformity evaluation, this is not the case for National Environmental Policy Act 
(NEPA) review.  The NEPA review in Chapter 5 considers actions underwater, in-water, and on land. 
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standard, interim emission reduction, or other milestone.  Therefore, the proposed federal action will 
comply with the general conformity regulation. 
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Appendix 5-B 
AIR QUALITY CALCULATIONS 



Program Construction Calculations 



Program�Construction

URBEMIS�EMISISONS�SUMMARY�FOR�ONSITE�AND�REGIONAL�CONSTRUCTION�ACTIVITIES

ROG NOX CO SOX PM10 PM2.5 CO2 ROG NOX CO SOX PM10 PM2.5 CO2

Excavation��Work Excavation��Work
On�site�Total �������������������4.35� ����������������������30.96� ���������������������23.35� ������������������������������������������������20.83� ������������������5.35� ����������������������������5,101.66� On�site�Total ������������������0.64� ����������������������5.18� ���������������23.35� �������������������������� ���������������20.05� �����������������4.64� ���������5,101.66�
Fugitive�Dust ���������������������������� ��������������������������������� �������������������������������� ������������������������������������������������19.43� ������������������4.06� �������������������������������������������� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� ���������������19.43� �����������������4.06� ������������������������
Off�Road�Diesel �������������������4.35� ����������������������30.96� ���������������������23.35� ��������������������������������������������������1.40� ������������������1.29� ����������������������������5,101.66� Off�Road�Diesel ������������������0.64� ����������������������5.18� ���������������23.35� �������������������������� �����������������0.62� �����������������0.58� ���������5,101.66�

Off�site�Total �������������������1.08� ����������������������11.04� �����������������������5.46� �������������������0.04� ����������������������0.53� ������������������0.40� ����������������������������4,182.74� Off�site�Total ������������������1.08� ��������������������11.04� �����������������5.46� �����������������0.04� �����������������0.53� �����������������0.40� ���������4,182.74�
On�Road�Diesel �������������������1.05� ����������������������10.99� �����������������������4.42� �������������������0.04� ����������������������0.51� ������������������0.39� ����������������������������3,965.26� On�Road�Diesel ������������������1.05� ��������������������10.99� �����������������4.42� �����������������0.04� �����������������0.51� �����������������0.39� ���������3,965.26�
Worker�Trips �������������������0.03� ������������������������0.05� �����������������������1.04� ��������������������������������������������������0.02� ������������������0.01� ��������������������������������217.48� Worker�Trips ������������������0.03� ����������������������0.05� �����������������1.04� �������������������������� �����������������0.02� �����������������0.01� �������������217.48�

Grand�Total �������������������5.43� ����������������������42.00� ��������������������28.81� �������������������0.04� �������������������21.36� ������������������5.75� ����������������������������9,284.40� Grand�Total ������������������1.72� �������������������16.22� ���������������28.81� �����������������0.04� ���������������20.58� �����������������5.04� ���������9,284.40�

Digester�Install Digester�Install
On�site�Total �������������������1.21� ������������������������8.40� �����������������������7.54� ������������������������������������������������19.84� ������������������4.44� ����������������������������1,655.97� On�site�Total ������������������1.21� ����������������������8.40� �����������������7.54� �������������������������� ���������������19.84� �����������������4.44� ���������1,655.97�
Fugitive�Dust ��������������������19.43� ������������������4.06� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� ���������������19.43� �����������������4.06� ������������������������
Off�Road�Diesel �������������������1.21� ������������������������8.40� �����������������������7.54� ��������������������������������������������������0.41� ������������������0.38� ����������������������������1,655.97� Off�Road�Diesel ������������������1.21� ����������������������8.40� �����������������7.54� �������������������������� �����������������0.41� �����������������0.38� ���������1,655.97�

Off�site�Total �������������������0.02� ������������������������0.04� �����������������������0.74� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������155.35� Off�site�Total ������������������0.02� ����������������������0.04� �����������������0.74� �������������������������� �����������������0.01� �����������������0.01� �������������155.35�
On�Road�Diesel ���������������������������� ��������������������������������� �������������������������������� ���������������������������� ������������������������������� ��������������������������� �������������������������������������������� On�Road�Diesel �������������������������� ������������������������������� �������������������������� �������������������������� �������������������������� �������������������������� ������������������������
Worker�Trip �������������������0.02� ������������������������0.04� �����������������������0.74� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������155.35� Worker�Trip ������������������0.02� ����������������������0.04� �����������������0.74� �������������������������� �����������������0.01� �����������������0.01� �������������155.35�

Grand�Total �������������������1.23� ������������������������8.44� �����������������������8.28� ���������������������������� �������������������19.85� ������������������4.45� ����������������������������1,811.32� Grand�Total ������������������1.23� ����������������������8.44� �����������������8.28� �����������������������������������������19.85� �����������������4.45� ���������1,811.32�

On�site�Emissions�Totals On�site�Emissions�Totals
Excavation��Work ����������������������4.4� ������������������������31.0� �����������������������23.4� ��������������������������������������������������20.8� ���������������������5.4� �������������������������������5,101.7� Excavation��Work ��������������������0.6� ������������������������5.2� �����������������23.4� �������������������������� �����������������20.1� ��������������������4.6� ������������5,101.7�
Digester�Install ����������������������1.2� ��������������������������8.4� �������������������������7.5� ��������������������������������������������������19.8� ���������������������4.4� �������������������������������1,656.0� Digester�Install ��������������������1.2� ������������������������8.4� ��������������������7.5� �������������������������� �����������������19.8� ��������������������4.4� ������������1,656.0�

Maximum�On�site�Emissions �������������������������4� ����������������������������31� ��������������������������23� ���������������������������� �������������������������21� ������������������������5� ����������������������������������5,102� Maximum�On�site�Emissions �����������������������1� ����������������������������8� ���������������������23� �����������������������������������������������20� �����������������������5� ���������������5,102�
Localized�Significance�Threshold ���� ����������������������������66� ���������������������1,982� ���� ��������������������������58� �����������������������18� ���� Localized�Significance�Thresholdb ���� ��������������������������66� ����������������1,982� ���� ����������������������58� ����������������������18� ����

Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

Regional�Emissions�Totals Regional�Emissions�Totals
Excavation��Work ����������������������5.4� ������������������������42.0� �����������������������28.8� ����������������������0.0� ����������������������21.4� ���������������������5.8� �������������������������������9,284.4� Excavation��Work 2 16 29 0 21 5 9,284
Digester�Install ����������������������1.2� ��������������������������8.4� �������������������������8.3� ��������������������������������������������������19.9� ���������������������4.5� �������������������������������1,811.3� Digester�Install 1 8 8 0 20 4 1,811

Maximum�Regional�Emissions �������������������������5� ����������������������������42� ��������������������������29� �������������������������0� �������������������������21� ������������������������6� ����������������������������������9,284� Maximum�Regional�Emissions 2 16 29 0 21 5 9,284
Regional�Significance�Threshold �����������������������75� �������������������������100� ������������������������550� ��������������������150� �����������������������150� ����������������������55� ��� Regional�Significance�Threshold ���������������������75� �����������������������100� ������������������550� ������������������150� ������������������150� ���������������������55� ���
Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

JWPCP�Solids�Processing
UNMITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day) MITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day)
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File Name: G:\San Diego\10_Staff\Air Quality Staff\clearwater\Analysis\_URBEMIS runs\JWPCP Solids Processing.urb924

Project Name: Joint Water PCP Process Optimization

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Summer Emissions Reports (Pounds/Day)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

Time Slice 1/1/2018-1/1/2018 Active 
Days: 1

5.43 42.00 28.81 0.04 63.03 14.45 9,284.4061.24 1.79 12.81 1.64

63.03Mass Grading 01/01/2018-
01/01/2018

5.43 42.00 28.81 0.04 14.45 9,284.4061.24 1.79 12.81 1.64

Mass Grading On Road Diesel 1.05 10.99 4.42 0.04 0.13 0.38 0.51 0.04 0.35 0.39 3,965.26

Mass Grading Worker Trips 0.03 0.05 1.04 0.00 0.01 0.01 0.02 0.00 0.01 0.01 217.48

Mass Grading Dust 0.00 0.00 0.00 0.00 61.10 0.00 61.10 12.76 0.00 12.76 0.00

Mass Grading Off Road Diesel 4.35 30.96 23.35 0.00 0.00 1.40 1.40 0.00 1.29 1.29 5,101.66

2018 TOTALS (lbs/day unmitigated) 5.43 42.00 28.81 0.04 61.24 1.79 63.03 12.81 1.64 14.45 9,284.40

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Maximum Daily Acreage Disturbed: 5

Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

Phase: Mass Grading 1/2/2018 - 1/2/2018 - Digester install

Total Acres Disturbed: 0

On Road Truck Travel (VMT): 0

Off-Road Equipment:

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

Maximum Daily Acreage Disturbed: 5

Phase: Mass Grading 1/1/2018 - 1/1/2018 - Excavation work

Total Acres Disturbed: 0

On Road Truck Travel (VMT): 935.56

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

Off-Road Equipment:

2 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

Phase Assumptions

Time Slice 1/2/2018-1/2/2018 Active 
Days: 1

1.23 8.44 8.29 0.00 61.52 13.15 1,811.3261.11 0.42 12.76 0.38

61.52Mass Grading 01/02/2018-
01/02/2018

1.23 8.44 8.29 0.00 13.15 1,811.3261.11 0.42 12.76 0.38

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.02 0.04 0.74 0.00 0.01 0.00 0.01 0.00 0.00 0.01 155.35

Mass Grading Dust 0.00 0.00 0.00 0.00 61.10 0.00 61.10 12.76 0.00 12.76 0.00

Mass Grading Off Road Diesel 1.21 8.40 7.54 0.00 0.00 0.41 0.41 0.00 0.38 0.38 1,655.97
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2 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Cranes (399 hp) operating at a 0.43 load factor for 8 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 8 hours per day



Program�Construction

URBEMIS�EMISISONS�SUMMARY�FOR�ONSITE�AND�REGIONAL�CONSTRUCTION�ACTIVITIES

ROG NOX CO SOX PM10 PM2.5 CO2 ROG NOX CO SOX PM10 PM2.5 CO2

Site�Prep Site�Prep
On�site�Total �������������������4.35� ����������������������30.96� ���������������������23.35� ��������������������������������������������������5.43� ������������������2.13� ����������������������������5,101.66� On�site�Total ������������������0.63� ����������������������5.18� ���������������23.35� �������������������������� �����������������4.67� �����������������1.43� ���������5,101.66�
Fugitive�Dust ���������������������������� ��������������������������������� �������������������������������� ��������������������������������������������������4.03� ������������������0.84� �������������������������������������������� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� �����������������4.03� �����������������0.84� ������������������������
Off�Road�Diesel �������������������4.35� ����������������������30.96� ���������������������23.35� ��������������������������������������������������1.40� ������������������1.29� ����������������������������5,101.66� Off�Road�Diesel ������������������0.63� ����������������������5.18� ���������������23.35� �������������������������� �����������������0.64� �����������������0.59� ���������5,101.66�

Off�site�Total �������������������0.85� ������������������������8.60� �����������������������4.47� �������������������0.03� ����������������������0.42� ������������������0.32� ����������������������������3,299.94� Off�site�Total ������������������0.85� ����������������������8.60� �����������������4.47� �����������������0.03� �����������������0.42� �����������������0.32� ���������3,299.94�
On�Road�Diesel �������������������0.82� ������������������������8.55� �����������������������3.43� �������������������0.03� ����������������������0.40� ������������������0.31� ����������������������������3,082.46� On�Road�Diesel ������������������0.82� ����������������������8.55� �����������������3.43� �����������������0.03� �����������������0.40� �����������������0.31� ���������3,082.46�
Worker�Trips �������������������0.03� ������������������������0.05� �����������������������1.04� ��������������������������������������������������0.02� ������������������0.01� ��������������������������������217.48� Worker�Trips ������������������0.03� ����������������������0.05� �����������������1.04� �������������������������� �����������������0.02� �����������������0.01� �������������217.48�

Grand�Total �������������������5.20� ����������������������39.56� ��������������������27.82� �������������������0.03� ����������������������5.85� ������������������2.45� ����������������������������8,401.60� Grand�Total ������������������1.48� �������������������13.78� ���������������27.82� �����������������0.03� �����������������5.09� �����������������1.75� ���������8,401.60�

Tank�Installation Tank�Installation
On�site�Total �������������������4.50� ����������������������31.61� ���������������������20.05� ��������������������������������������������������5.35� ������������������2.06� ����������������������������5,567.33� On�site�Total ������������������0.66� ����������������������5.28� ���������������20.05� �������������������������� �����������������4.58� �����������������1.35� ���������5,567.33�
Fugitive�Dust ����������������������4.03� ������������������0.84� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� �����������������4.03� �����������������0.84� ������������������������
Off�Road�Diesel �������������������4.50� ����������������������31.61� ���������������������20.05� ��������������������������������������������������1.32� ������������������1.22� ����������������������������5,567.33� Off�Road�Diesel ������������������0.66� ����������������������5.28� ���������������20.05� �������������������������� �����������������0.55� �����������������0.51� ���������5,567.33�

Off�site�Total �������������������0.02� ������������������������0.05� �����������������������0.89� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������186.41� Off�site�Total ������������������0.02� ����������������������0.05� �����������������0.89� �������������������������� �����������������0.01� �����������������0.01� �������������186.41�
On�Road�Diesel ���������������������������� ��������������������������������� �������������������������������� ���������������������������� ������������������������������� ��������������������������� �������������������������������������������� On�Road�Diesel �������������������������� ������������������������������� �������������������������� �������������������������� �������������������������� �������������������������� ������������������������
Worker�Trip �������������������0.02� ������������������������0.05� �����������������������0.89� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������186.41� Worker�Trip ������������������0.02� ����������������������0.05� �����������������0.89� �������������������������� �����������������0.01� �����������������0.01� �������������186.41�

Grand�Total �������������������4.52� ����������������������31.66� ��������������������20.94� ��������������������������������������������������5.36� ������������������2.07� ����������������������������5,753.74� Grand�Total ������������������0.68� ����������������������5.33� ���������������20.94� �������������������������� �����������������4.59� �����������������1.36� ���������5,753.74�

On�site�Emissions�Totals On�site�Emissions�Totals
Site�Prep ����������������������4.4� ������������������������31.0� �����������������������23.4� ���������������������������� ������������������������5.4� ���������������������2.1� �������������������������������5,101.7� Demolition ��������������������0.6� ������������������������5.2� �����������������23.4� ����������������������������������������������4.7� ��������������������1.4� ������������5,101.7�
Tank�Installation ����������������������4.5� ������������������������31.6� �����������������������20.1� ���������������������������� ������������������������5.4� ���������������������2.1� �������������������������������5,567.3� Site�Grading ��������������������0.7� ������������������������5.3� �����������������20.1� ����������������������������������������������4.6� ��������������������1.4� ������������5,567.3�

Maximum�On�site�Emissions �������������������������5� ����������������������������32� ��������������������������23� ��������������������������������������������������������5� ������������������������2� ����������������������������������5,567� Maximum�On�site�Emissions �����������������������1� ����������������������������5� ���������������������23� �������������������������� �����������������������5� �����������������������1� ���������������5,567�
Localized�Significance�Thresholdb ���� ����������������������������32� ������������������������585� ���� ��������������������������61� �����������������������26� ���� Localized�Significance�Thresholdb ���� ��������������������������32� �������������������585� ���� ����������������������61� ����������������������26� ����

Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

Regional�Emissions�Totals Regional�Emissions�Totals
Site�Prep ����������������������5.2� ������������������������39.6� �����������������������27.8� ����������������������0.0� ������������������������5.9� ���������������������2.5� �������������������������������8,401.6� Demolition ��������������������1.5� ����������������������13.8� �����������������27.8� ��������������������0.0� ��������������������5.1� ��������������������1.7� ������������8,401.6�
Tank�Installation ����������������������4.5� ������������������������31.7� �����������������������20.9� ���������������������������� ������������������������5.4� ���������������������2.1� �������������������������������5,753.7� Site�Grading ��������������������0.7� ������������������������5.3� �����������������20.9� ����������������������������������������������4.6� ��������������������1.4� ������������5,753.7�

Maximum�Regional�Emissions �������������������������5� ����������������������������40� ��������������������������28� �������������������������0� ����������������������������6� ������������������������2� ����������������������������������8,402� Maximum�Regional�Emissions �����������������������1� �������������������������14� ���������������������28� �����������������������0� �����������������������5� �����������������������2� ���������������8,402�
Regional�Significance�Threshold �����������������������75� �������������������������100� ������������������������550� ��������������������150� �����������������������150� ����������������������55� ��� Regional�Significance�Threshold ���������������������75� �����������������������100� ������������������550� ������������������150� ������������������150� ���������������������55� ���
Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

UNMITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day) MITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day)
LBWRP�Process�Optimization
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File Name: G:\San Diego\10_Staff\Air Quality Staff\clearwater\Analysis\URBEMIS\Process Optimization\Long Beach wrp.urb924

Project Name: Long Beach WRP Process Optimization

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Summer Emissions Reports (Pounds/Day)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

Time Slice 1/1/2018-1/1/2018 Active 
Days: 1

5.20 39.56 27.82 0.03 18.07 5.00 8,401.6016.37 1.70 3.43 1.57

18.07Mass Grading 01/01/2018-
01/01/2018

5.20 39.56 27.82 0.03 5.00 8,401.6016.37 1.70 3.43 1.57

Mass Grading On Road Diesel 0.82 8.55 3.43 0.03 0.10 0.30 0.40 0.03 0.27 0.31 3,082.46

Mass Grading Worker Trips 0.03 0.05 1.04 0.00 0.01 0.01 0.02 0.00 0.01 0.01 217.48

Mass Grading Dust 0.00 0.00 0.00 0.00 16.25 0.00 16.25 3.39 0.00 3.39 0.00

Mass Grading Off Road Diesel 4.35 30.96 23.35 0.00 0.00 1.40 1.40 0.00 1.29 1.29 5,101.66

2018 TOTALS (lbs/day unmitigated) 5.20 39.56 27.82 0.03 16.37 1.70 18.07 3.43 1.57 5.00 8,401.60

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

On Road Truck Travel (VMT): 0

Phase: Mass Grading 1/2/2018 - 1/2/2018 - Tank Installation

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 1.33

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

On Road Truck Travel (VMT): 727.27

Phase: Mass Grading 1/1/2018 - 1/1/2018 - Tank Site Work

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 1.33

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Off-Road Equipment:

2 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

Phase Assumptions

Time Slice 1/2/2018-1/2/2018 Active 
Days: 1

4.53 31.66 20.94 0.00 17.59 4.62 5,753.7516.26 1.33 3.40 1.22

17.59Mass Grading 01/02/2018-
01/02/2018

4.53 31.66 20.94 0.00 4.62 5,753.7516.26 1.33 3.40 1.22

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.02 0.05 0.89 0.00 0.01 0.01 0.01 0.00 0.00 0.01 186.41

Mass Grading Dust 0.00 0.00 0.00 0.00 16.25 0.00 16.25 3.39 0.00 3.39 0.00

Mass Grading Off Road Diesel 4.50 31.61 20.05 0.00 0.00 1.32 1.32 0.00 1.22 1.22 5,567.33
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1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

1 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day



Program�Construction

URBEMIS�EMISISONS�SUMMARY�FOR�ONSITE�AND�REGIONAL�CONSTRUCTION�ACTIVITIES

ROG NOX CO SOX PM10 PM2.5 CO2 ROG NOX CO SOX PM10 PM2.5 CO2

Site�Prep Site�Prep
On�site�Total �������������������2.76� ����������������������19.32� ���������������������15.25� ��������������������������������������������������2.72� ������������������1.20� ����������������������������3,308.97� On�site�Total ������������������0.40� ����������������������3.23� ���������������15.25� �������������������������� �����������������2.24� �����������������0.76� ���������3,308.97�
Fugitive�Dust ���������������������������� ��������������������������������� �������������������������������� ��������������������������������������������������1.83� ������������������0.38� �������������������������������������������� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� �����������������1.83� �����������������0.38� ������������������������
Off�Road�Diesel �������������������2.76� ����������������������19.32� ���������������������15.25� ��������������������������������������������������0.89� ������������������0.82� ����������������������������3,308.97� Off�Road�Diesel ������������������0.40� ����������������������3.23� ���������������15.25� �������������������������� �����������������0.41� �����������������0.38� ���������3,308.97�

Off�site�Total �������������������0.92� ������������������������9.44� �����������������������4.52� �������������������0.03� ����������������������0.45� ������������������0.35� ����������������������������3,546.07� Off�site�Total ������������������0.92� ����������������������9.44� �����������������4.52� �����������������0.03� �����������������0.45� �����������������0.35� ���������3,546.07�
On�Road�Diesel �������������������0.90� ������������������������9.40� �����������������������3.78� �������������������0.03� ����������������������0.44� ������������������0.34� ����������������������������3,390.72� On�Road�Diesel ������������������0.90� ����������������������9.40� �����������������3.78� �����������������0.03� �����������������0.44� �����������������0.34� ���������3,390.72�
Worker�Trips �������������������0.02� ������������������������0.04� �����������������������0.74� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������155.35� Worker�Trips ������������������0.02� ����������������������0.04� �����������������0.74� �������������������������� �����������������0.01� �����������������0.01� �������������155.35�

Grand�Total �������������������3.68� ����������������������28.76� ��������������������19.77� �������������������0.03� ����������������������3.17� ������������������1.55� ����������������������������6,855.04� Grand�Total ������������������1.32� �������������������12.67� ���������������19.77� �����������������0.03� �����������������2.69� �����������������1.11� ���������6,855.04�

Tank�Installation Tank�Installation
On�site�Total �������������������3.32� ����������������������22.44� ���������������������15.19� ��������������������������������������������������2.78� ������������������1.25� ����������������������������4,321.74� On�site�Total ������������������0.49� ����������������������3.75� ���������������15.19� �������������������������� �����������������2.23� �����������������0.75� ���������4,321.74�
Fugitive�Dust ����������������������1.83� ������������������0.38� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� �����������������1.83� �����������������0.38� ������������������������
Off�Road�Diesel �������������������3.32� ����������������������22.44� ���������������������15.19� ��������������������������������������������������0.95� ������������������0.87� ����������������������������4,321.74� Off�Road�Diesel ������������������0.49� ����������������������3.75� ���������������15.19� �������������������������� �����������������0.40� �����������������0.37� ���������4,321.74�

Off�site�Total �������������������0.02� ������������������������0.04� �����������������������0.74� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������155.35� Off�site�Total ������������������0.02� ����������������������0.04� �����������������0.74� �������������������������� �����������������0.01� �����������������0.01� �������������155.35�
On�Road�Diesel ���������������������������� ��������������������������������� �������������������������������� ���������������������������� ������������������������������� ��������������������������� �������������������������������������������� On�Road�Diesel �������������������������� ������������������������������� �������������������������� �������������������������� �������������������������� �������������������������� ������������������������
Worker�Trip �������������������0.02� ������������������������0.04� �����������������������0.74� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������155.35� Worker�Trip ������������������0.02� ����������������������0.04� �����������������0.74� �������������������������� �����������������0.01� �����������������0.01� �������������155.35�

Grand�Total �������������������3.34� ����������������������22.48� ��������������������15.93� ��������������������������������������������������2.79� ������������������1.26� ����������������������������4,477.09� Grand�Total ������������������0.51� ����������������������3.79� ���������������15.93� �������������������������� �����������������2.24� �����������������0.76� ���������4,477.09�

On�site�Emissions�Totals On�site�Emissions�Totals
Site�Prep ����������������������2.8� ������������������������19.3� �����������������������15.3� ���������������������������� ������������������������2.7� ���������������������1.2� �������������������������������3,309.0� Demolition ��������������������0.4� ������������������������3.2� �����������������15.3� ����������������������������������������������2.2� ��������������������0.8� ������������3,309.0�
Tank�Installation ����������������������3.3� ������������������������22.4� �����������������������15.2� ���������������������������� ������������������������2.8� ���������������������1.3� �������������������������������4,321.7� Site�Grading ��������������������0.5� ������������������������3.8� �����������������15.2� ����������������������������������������������2.2� ��������������������0.8� ������������4,321.7�

Maximum�On�site�Emissions �������������������������3� ����������������������������22� ��������������������������15� ��������������������������������������������������������3� ������������������������1� ����������������������������������4,322� Maximum�On�site�Emissions �����������������������0� ����������������������������4� ���������������������15� �������������������������� �����������������������2� �����������������������1� ���������������4,322�
Localized�Significance�Thresholdb ���� ����������������������������72� ������������������������911� ���� ��������������������������57� �����������������������18� ���� Localized�Significance�Thresholdb ���� ��������������������������72� �������������������911� ���� ����������������������57� ����������������������18� ����

Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

Regional�Emissions�Totals Regional�Emissions�Totals
Site�Prep ����������������������3.7� ������������������������28.8� �����������������������19.8� ����������������������0.0� ������������������������3.2� ���������������������1.6� �������������������������������6,855.0� Demolition ��������������������1.3� ����������������������12.7� �����������������19.8� ��������������������0.0� ��������������������2.7� ��������������������1.1� ������������6,855.0�
Tank�Installation ����������������������3.3� ������������������������22.5� �����������������������15.9� ���������������������������� ������������������������2.8� ���������������������1.3� �������������������������������4,477.1� Site�Grading ��������������������0.5� ������������������������3.8� �����������������15.9� ����������������������������������������������2.2� ��������������������0.8� ������������4,477.1�

Maximum�Regional�Emissions �������������������������4� ����������������������������29� ��������������������������20� �������������������������0� ����������������������������3� ������������������������2� ����������������������������������6,855� Maximum�Regional�Emissions �����������������������1� �������������������������13� ���������������������20� �����������������������0� �����������������������3� �����������������������1� ���������������6,855�
Regional�Significance�Threshold �����������������������75� �������������������������100� ������������������������550� ��������������������150� �����������������������150� ����������������������55� ��� Regional�Significance�Threshold ���������������������75� �����������������������100� ������������������550� ������������������150� ������������������150� ���������������������55� ���
Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

POWRP�Process�Optimization
UNMITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day) MITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day)
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File Name: G:\Clearwater\Analysis\URBEMIS\Process Optimization\pomona wrp.urb924

Project Name: Pomona WRP Process Optimization

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Summer Emissions Reports (Pounds/Day)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

Time Slice 1/1/2018-1/1/2018 Active 
Days: 1

3.68 28.76 19.77 0.03 8.55 2.67 6,855.047.33 1.22 1.55 1.13

8.55Mass Grading 01/01/2018-
01/01/2018

3.68 28.76 19.77 0.03 2.67 6,855.047.33 1.22 1.55 1.13

Mass Grading On Road Diesel 0.90 9.40 3.78 0.03 0.11 0.33 0.44 0.04 0.30 0.34 3,390.72

Mass Grading Worker Trips 0.02 0.04 0.74 0.00 0.01 0.00 0.01 0.00 0.00 0.01 155.35

Mass Grading Dust 0.00 0.00 0.00 0.00 7.21 0.00 7.21 1.51 0.00 1.51 0.00

Mass Grading Off Road Diesel 2.76 19.32 15.25 0.00 0.00 0.89 0.89 0.00 0.82 0.82 3,308.97

2018 TOTALS (lbs/day unmitigated) 3.68 28.76 19.77 0.03 7.33 1.22 8.55 1.55 1.13 2.67 6,855.04

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Maximum Daily Acreage Disturbed: 0.59

Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

Phase: Mass Grading 1/2/2018 - 1/2/2018 - Tank Installation

Total Acres Disturbed: 0

On Road Truck Travel (VMT): 0

Off-Road Equipment:

Maximum Daily Acreage Disturbed: 0.59

Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

Phase: Mass Grading 1/1/2018 - 1/1/2018 - Tank Site Work

Total Acres Disturbed: 0

On Road Truck Travel (VMT): 800

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Off-Road Equipment:

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

Phase Assumptions

Time Slice 1/2/2018-1/2/2018 Active 
Days: 1

3.34 22.48 15.93 0.00 8.17 2.39 4,477.087.22 0.96 1.51 0.88

8.17Mass Grading 01/02/2018-
01/02/2018

3.34 22.48 15.93 0.00 2.39 4,477.087.22 0.96 1.51 0.88

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.02 0.04 0.74 0.00 0.01 0.00 0.01 0.00 0.00 0.01 155.35

Mass Grading Dust 0.00 0.00 0.00 0.00 7.21 0.00 7.21 1.51 0.00 1.51 0.00

Mass Grading Off Road Diesel 3.32 22.44 15.19 0.00 0.00 0.95 0.95 0.00 0.87 0.87 4,321.74
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1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

1 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day



Program�Construction

URBEMIS�EMISISONS�SUMMARY�FOR�ONSITE�AND�REGIONAL�CONSTRUCTION�ACTIVITIES

ROG NOX CO SOX PM10 PM2.5 CO2 ROG NOX CO SOX PM10 PM2.5 CO2

Site�Prep Site�Prep
On�site�Total �������������������4.35� ����������������������30.96� ���������������������23.35� ��������������������������������������������������5.31� ������������������2.11� ����������������������������5,101.66� On�site�Total ������������������0.63� ����������������������5.18� ���������������23.35� �������������������������� �����������������4.55� �����������������1.41� ���������5,101.66�
Fugitive�Dust ���������������������������� ��������������������������������� �������������������������������� ��������������������������������������������������3.91� ������������������0.82� �������������������������������������������� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� �����������������3.91� �����������������0.82� ������������������������
Off�Road�Diesel �������������������4.35� ����������������������30.96� ���������������������23.35� ��������������������������������������������������1.40� ������������������1.29� ����������������������������5,101.66� Off�Road�Diesel ������������������0.63� ����������������������5.18� ���������������23.35� �������������������������� �����������������0.64� �����������������0.59� ���������5,101.66�

Off�site�Total �������������������0.93� ������������������������9.45� �����������������������4.82� ��������������������������������������������������0.46� ������������������0.35� ����������������������������3,608.20� Off�site�Total ������������������0.93� ����������������������9.45� �����������������4.82� �������������������������� �����������������0.46� �����������������0.35� ���������3,608.20�
On�Road�Diesel �������������������0.90� ������������������������9.40� �����������������������3.78� ��������������������������������������������������0.44� ������������������0.34� ����������������������������3,390.72� On�Road�Diesel ������������������0.90� ����������������������9.40� �����������������3.78� �������������������������� �����������������0.44� �����������������0.34� ���������3,390.72�
Worker�Trips �������������������0.03� ������������������������0.05� �����������������������1.04� ��������������������������������������������������0.02� ������������������0.01� ��������������������������������217.48� Worker�Trips ������������������0.03� ����������������������0.05� �����������������1.04� �������������������������� �����������������0.02� �����������������0.01� �������������217.48�

Grand�Total �������������������5.28� ����������������������40.41� ��������������������28.17� ��������������������������������������������������5.77� ������������������2.46� ����������������������������8,709.86� Grand�Total ������������������1.56� �������������������14.63� ���������������28.17� �������������������������� �����������������5.01� �����������������1.76� ���������8,709.86�

Tank�Installation Tank�Installation
On�site�Total �������������������4.50� ����������������������31.61� ���������������������20.05� ��������������������������������������������������5.23� ������������������2.04� ����������������������������5,567.33� On�site�Total ������������������0.66� ����������������������5.28� ���������������20.05� �������������������������� �����������������4.46� �����������������1.33� ���������5,567.33�
Fugitive�Dust ����������������������3.91� ������������������0.82� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� �����������������3.91� �����������������0.82� ������������������������
Off�Road�Diesel �������������������4.50� ����������������������31.61� ���������������������20.05� ��������������������������������������������������1.32� ������������������1.22� ����������������������������5,567.33� Off�Road�Diesel ������������������0.66� ����������������������5.28� ���������������20.05� �������������������������� �����������������0.55� �����������������0.51� ���������5,567.33�

Off�site�Total �������������������0.02� ������������������������0.05� �����������������������0.89� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������186.41� Off�site�Total ������������������0.02� ����������������������0.05� �����������������0.89� �������������������������� �����������������0.01� �����������������0.01� �������������186.41�
On�Road�Diesel ���������������������������� ��������������������������������� �������������������������������� ���������������������������� ������������������������������� ��������������������������� �������������������������������������������� On�Road�Diesel �������������������������� ������������������������������� �������������������������� �������������������������� �������������������������� �������������������������� ������������������������
Worker�Trip �������������������0.02� ������������������������0.05� �����������������������0.89� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������186.41� Worker�Trip ������������������0.02� ����������������������0.05� �����������������0.89� �������������������������� �����������������0.01� �����������������0.01� �������������186.41�

Grand�Total �������������������4.52� ����������������������31.66� ��������������������20.94� ��������������������������������������������������5.24� ������������������2.05� ����������������������������5,753.74� Grand�Total ������������������0.68� ����������������������5.33� ���������������20.94� �������������������������� �����������������4.47� �����������������1.34� ���������5,753.74�

On�site�Emissions�Totals On�site�Emissions�Totals
Site�Prep ����������������������4.4� ������������������������31.0� �����������������������23.4� ���������������������������� ������������������������5.3� ���������������������2.1� �������������������������������5,101.7� Site�Prep ��������������������0.6� ������������������������5.2� �����������������23.4� ����������������������������������������������4.5� ��������������������1.4� ������������5,101.7�
Tank�Installation ����������������������4.5� ������������������������31.6� �����������������������20.1� ���������������������������� ������������������������5.2� ���������������������2.0� �������������������������������5,567.3� Tank�Installation ��������������������0.7� ������������������������5.3� �����������������20.1� ����������������������������������������������4.5� ��������������������1.3� ������������5,567.3�

Maximum�On�site�Emissions �������������������������5� ����������������������������32� ��������������������������23� ��������������������������������������������������������5� ������������������������2� ����������������������������������5,567� Maximum�On�site�Emissions �����������������������1� ����������������������������5� ���������������������23� �������������������������� �����������������������5� �����������������������1� ���������������5,567�
Localized�Significance�Thresholdb ���� ����������������������������45� ������������������������735� ���� ��������������������������27� �������������������������4� ���� Localized�Significance�Thresholdb ���� ��������������������������45� �������������������735� ���� ����������������������27� ������������������������4� ����

Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

Regional�Emissions�Totals Regional�Emissions�Totals
Site�Prep ����������������������5.3� ������������������������40.4� �����������������������28.2� ���������������������������� ������������������������5.8� ���������������������2.5� �������������������������������8,709.9� Site�Prep ��������������������1.6� ����������������������14.6� �����������������28.2� ����������������������������������������������5.0� ��������������������1.8� ������������8,709.9�
Tank�Installation ����������������������4.5� ������������������������31.7� �����������������������20.9� ���������������������������� ������������������������5.2� ���������������������2.1� �������������������������������5,753.7� Tank�Installation ��������������������0.7� ������������������������5.3� �����������������20.9� ����������������������������������������������4.5� ��������������������1.3� ������������5,753.7�

Maximum�Regional�Emissions �������������������������5� ����������������������������40� ��������������������������28� ��������������������������������������������������������6� ������������������������2� ����������������������������������8,710� Maximum�Regional�Emissions �����������������������2� �������������������������15� ���������������������28� �������������������������� �����������������������5� �����������������������2� ���������������8,710�
Regional�Significance�Threshold �����������������������75� �������������������������100� ������������������������550� ��������������������150� �����������������������150� ����������������������55� ��� Regional�Significance�Threshold ���������������������75� �����������������������100� ������������������550� ������������������150� ������������������150� ���������������������55� ���
Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

LCWRP�Process�Optimization
UNMITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day) MITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day)
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File Name: G:\San Diego\10_Staff\Air Quality Staff\clearwater\Analysis\URBEMIS\Process Optimization\LCWRP.urb924

Project Name: LCWRP Process Optimization

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Summer Emissions Reports (Pounds/Day)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

Time Slice 1/1/2018-1/1/2018 Active 
Days: 1

5.28 40.41 28.17 0.03 17.62 4.93 8,709.8615.89 1.73 3.33 1.59

17.62Mass Grading 01/01/2018-
01/01/2018

5.28 40.41 28.17 0.03 4.93 8,709.8615.89 1.73 3.33 1.59

Mass Grading On Road Diesel 0.90 9.40 3.78 0.03 0.11 0.33 0.44 0.04 0.30 0.34 3,390.72

Mass Grading Worker Trips 0.03 0.05 1.04 0.00 0.01 0.01 0.02 0.00 0.01 0.01 217.48

Mass Grading Dust 0.00 0.00 0.00 0.00 15.76 0.00 15.76 3.29 0.00 3.29 0.00

Mass Grading Off Road Diesel 4.35 30.96 23.35 0.00 0.00 1.40 1.40 0.00 1.29 1.29 5,101.66

2018 TOTALS (lbs/day unmitigated) 5.28 40.41 28.17 0.03 15.89 1.73 17.62 3.33 1.59 4.93 8,709.86

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

On Road Truck Travel (VMT): 0

Phase: Mass Grading 1/2/2018 - 1/2/2018 - Tank Installation

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 1.29

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

On Road Truck Travel (VMT): 800

Phase: Mass Grading 1/1/2018 - 1/1/2018 - Tank Site Work

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 1.29

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Off-Road Equipment:

2 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

Phase Assumptions

Time Slice 1/2/2018-1/2/2018 Active 
Days: 1

4.53 31.66 20.94 0.00 17.10 4.52 5,753.7515.77 1.33 3.30 1.22

17.10Mass Grading 01/02/2018-
01/02/2018

4.53 31.66 20.94 0.00 4.52 5,753.7515.77 1.33 3.30 1.22

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.02 0.05 0.89 0.00 0.01 0.01 0.01 0.00 0.00 0.01 186.41

Mass Grading Dust 0.00 0.00 0.00 0.00 15.76 0.00 15.76 3.29 0.00 3.29 0.00

Mass Grading Off Road Diesel 4.50 31.61 20.05 0.00 0.00 1.32 1.32 0.00 1.22 1.22 5,567.33
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1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

1 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day



Program�Construction

URBEMIS�EMISISONS�SUMMARY�FOR�ONSITE�AND�REGIONAL�CONSTRUCTION�ACTIVITIES

ROG NOX CO SOX PM10 PM2.5 CO2 ROG NOX CO SOX PM10 PM2.5 CO2

Site�Prep Site�Prep
On�site�Total �������������������4.35� ����������������������30.96� ���������������������23.35� ��������������������������������������������������8.24� ������������������2.72� ����������������������������5,101.66� On�site�Total ������������������0.63� ����������������������5.18� ���������������23.35� �������������������������� �����������������7.48� �����������������2.02� ���������5,101.66�
Fugitive�Dust ���������������������������� ��������������������������������� �������������������������������� ��������������������������������������������������6.84� ������������������1.43� �������������������������������������������� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� �����������������6.84� �����������������1.43� ������������������������
Off�Road�Diesel �������������������4.35� ����������������������30.96� ���������������������23.35� ��������������������������������������������������1.40� ������������������1.29� ����������������������������5,101.66� Off�Road�Diesel ������������������0.63� ����������������������5.18� ���������������23.35� �������������������������� �����������������0.64� �����������������0.59� ���������5,101.66�

Off�site�Total �������������������1.05� ����������������������10.73� �����������������������5.33� �������������������0.04� ����������������������0.52� ������������������0.39� ����������������������������4,070.57� Off�site�Total ������������������1.05� ��������������������10.73� �����������������5.33� �����������������0.04� �����������������0.52� �����������������0.39� ���������4,070.57�
On�Road�Diesel �������������������1.02� ����������������������10.68� �����������������������4.29� �������������������0.04� ����������������������0.50� ������������������0.38� ����������������������������3,853.09� On�Road�Diesel ������������������1.02� ��������������������10.68� �����������������4.29� �����������������0.04� �����������������0.50� �����������������0.38� ���������3,853.09�
Worker�Trips �������������������0.03� ������������������������0.05� �����������������������1.04� ��������������������������������������������������0.02� ������������������0.01� ��������������������������������217.48� Worker�Trips ������������������0.03� ����������������������0.05� �����������������1.04� �������������������������� �����������������0.02� �����������������0.01� �������������217.48�

Grand�Total �������������������5.40� ����������������������41.69� ��������������������28.68� �������������������0.04� ����������������������8.76� ������������������3.11� ����������������������������9,172.23� Grand�Total ������������������1.68� �������������������15.91� ���������������28.68� �����������������0.04� �����������������8.00� �����������������2.41� ���������9,172.23�

Tank�Installation Tank�Installation
On�site�Total �������������������4.50� ����������������������31.61� ���������������������20.05� ��������������������������������������������������8.16� ������������������2.65� ����������������������������5,567.33� On�site�Total ������������������0.66� ����������������������5.28� ���������������20.05� �������������������������� �����������������7.39� �����������������1.94� ���������5,567.33�
Fugitive�Dust ����������������������6.84� ������������������1.43� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� �����������������6.84� �����������������1.43� ������������������������
Off�Road�Diesel �������������������4.50� ����������������������31.61� ���������������������20.05� ��������������������������������������������������1.32� ������������������1.22� ����������������������������5,567.33� Off�Road�Diesel ������������������0.66� ����������������������5.28� ���������������20.05� �������������������������� �����������������0.55� �����������������0.51� ���������5,567.33�

Off�site�Total �������������������0.02� ������������������������0.05� �����������������������0.89� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������186.41� Off�site�Total ������������������0.02� ����������������������0.05� �����������������0.89� �������������������������� �����������������0.01� �����������������0.01� �������������186.41�
On�Road�Diesel ���������������������������� ��������������������������������� �������������������������������� ���������������������������� ������������������������������� ��������������������������� �������������������������������������������� On�Road�Diesel �������������������������� ������������������������������� �������������������������� �������������������������� �������������������������� �������������������������� ������������������������
Worker�Trip �������������������0.02� ������������������������0.05� �����������������������0.89� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������186.41� Worker�Trip ������������������0.02� ����������������������0.05� �����������������0.89� �������������������������� �����������������0.01� �����������������0.01� �������������186.41�

Grand�Total �������������������4.52� ����������������������31.66� ��������������������20.94� ��������������������������������������������������8.17� ������������������2.66� ����������������������������5,753.74� Grand�Total ������������������0.68� ����������������������5.33� ���������������20.94� �������������������������� �����������������7.40� �����������������1.95� ���������5,753.74�

On�site�Emissions�Totals On�site�Emissions�Totals
Site�Prep ����������������������4.4� ������������������������31.0� �����������������������23.4� ���������������������������� ������������������������8.2� ���������������������2.7� �������������������������������5,101.7� Demolition ��������������������0.6� ������������������������5.2� �����������������23.4� ����������������������������������������������7.5� ��������������������2.0� ������������5,101.7�
Tank�Installation ����������������������4.5� ������������������������31.6� �����������������������20.1� ���������������������������� ������������������������8.2� ���������������������2.7� �������������������������������5,567.3� Site�Grading ��������������������0.7� ������������������������5.3� �����������������20.1� ����������������������������������������������7.4� ��������������������1.9� ������������5,567.3�

Maximum�On�site�Emissions �������������������������5� ����������������������������32� ��������������������������23� ��������������������������������������������������������8� ������������������������3� ����������������������������������5,567� Maximum�On�site�Emissions �����������������������1� ����������������������������5� ���������������������23� �������������������������� �����������������������7� �����������������������2� ���������������5,567�
Localized�Significance�Thresholdb ���� ����������������������������46� ������������������������673� ���� ��������������������������13� �������������������������5� ���� Localized�Significance�Thresholdb ���� ��������������������������46� �������������������673� ���� ����������������������13� ������������������������5� ����

Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

Regional�Emissions�Totals Regional�Emissions�Totals
Site�Prep ����������������������5.4� ������������������������41.7� �����������������������28.7� ����������������������0.0� ������������������������8.8� ���������������������3.1� �������������������������������9,172.2� Demolition ��������������������1.7� ����������������������15.9� �����������������28.7� ��������������������0.0� ��������������������8.0� ��������������������2.4� ������������9,172.2�
Tank�Installation ����������������������4.5� ������������������������31.7� �����������������������20.9� ���������������������������� ������������������������8.2� ���������������������2.7� �������������������������������5,753.7� Site�Grading ��������������������0.7� ������������������������5.3� �����������������20.9� ����������������������������������������������7.4� ��������������������2.0� ������������5,753.7�

Maximum�Regional�Emissions �������������������������5� ����������������������������42� ��������������������������29� �������������������������0� ����������������������������9� ������������������������3� ����������������������������������9,172� Maximum�Regional�Emissions �����������������������2� �������������������������16� ���������������������29� �����������������������0� �����������������������8� �����������������������2� ���������������9,172�
Regional�Significance�Threshold �����������������������75� �������������������������100� ������������������������550� ��������������������150� �����������������������150� ����������������������55� ��� Regional�Significance�Threshold ���������������������75� �����������������������100� ������������������550� ������������������150� ������������������150� ���������������������55� ���
Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

SJCWRP�Process�Optimization
UNMITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day) MITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day)
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File Name: G:\Clearwater\Analysis\URBEMIS\Process Optimization\san jose creek wrp.urb924

Project Name: SJCWRP Process Optimization

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Summer Emissions Reports (Pounds/Day)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

Time Slice 1/1/2018-1/1/2018 Active 
Days: 1

5.40 41.69 28.68 0.04 29.17 7.37 9,172.2327.39 1.78 5.74 1.63

29.17Mass Grading 01/01/2018-
01/01/2018

5.40 41.69 28.68 0.04 7.37 9,172.2327.39 1.78 5.74 1.63

Mass Grading On Road Diesel 1.02 10.68 4.29 0.04 0.13 0.37 0.50 0.04 0.34 0.38 3,853.09

Mass Grading Worker Trips 0.03 0.05 1.04 0.00 0.01 0.01 0.02 0.00 0.01 0.01 217.48

Mass Grading Dust 0.00 0.00 0.00 0.00 27.25 0.00 27.25 5.69 0.00 5.69 0.00

Mass Grading Off Road Diesel 4.35 30.96 23.35 0.00 0.00 1.40 1.40 0.00 1.29 1.29 5,101.66

2018 TOTALS (lbs/day unmitigated) 5.40 41.69 28.68 0.04 27.39 1.78 29.17 5.74 1.63 7.37 9,172.23

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Maximum Daily Acreage Disturbed: 2.23

Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

Phase: Mass Grading 1/2/2018 - 1/2/2018 - Tank Installation

Total Acres Disturbed: 0

On Road Truck Travel (VMT): 0

Off-Road Equipment:

Maximum Daily Acreage Disturbed: 2.23

Fugitive Dust Level of Detail: Default

12.22 lbs per acre-day

Phase: Mass Grading 1/1/2018 - 1/1/2018 - Tank Site Work

Total Acres Disturbed: 0

On Road Truck Travel (VMT): 909.09

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Off-Road Equipment:

2 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

Phase Assumptions

Time Slice 1/2/2018-1/2/2018 Active 
Days: 1

4.53 31.66 20.94 0.00 28.59 6.92 5,753.7527.26 1.33 5.69 1.22

28.59Mass Grading 01/02/2018-
01/02/2018

4.53 31.66 20.94 0.00 6.92 5,753.7527.26 1.33 5.69 1.22

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.02 0.05 0.89 0.00 0.01 0.01 0.01 0.00 0.00 0.01 186.41

Mass Grading Dust 0.00 0.00 0.00 0.00 27.25 0.00 27.25 5.69 0.00 5.69 0.00

Mass Grading Off Road Diesel 4.50 31.61 20.05 0.00 0.00 1.32 1.32 0.00 1.22 1.22 5,567.33
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1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

1 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

2 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day



Program�Construction

URBEMIS�EMISISONS�SUMMARY�FOR�ONSITE�AND�REGIONAL�CONSTRUCTION�ACTIVITIES

ROG NOX CO SOX PM10 PM2.5 CO2 ROG NOX CO SOX PM10 PM2.5 CO2

Site�Prep Site�Prep
On�site�Total �������������������3.43� ����������������������23.53� ���������������������17.93� ������������������������������������������������11.73� ������������������3.15� ����������������������������4,715.67� On�site�Total ������������������0.50� ����������������������3.93� ���������������17.93� �������������������������� ���������������11.18� �����������������2.65� ���������4,715.67�
Fugitive�Dust ���������������������������� ��������������������������������� �������������������������������� ������������������������������������������������10.75� ������������������2.25� �������������������������������������������� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� ���������������10.75� �����������������2.25� ������������������������
Off�Road�Diesel �������������������3.43� ����������������������23.53� ���������������������17.93� ��������������������������������������������������0.98� ������������������0.90� ����������������������������4,715.67� Off�Road�Diesel ������������������0.50� ����������������������3.93� ���������������17.93� �������������������������� �����������������0.43� �����������������0.40� ���������4,715.67�

Off�site�Total �������������������0.75� ������������������������6.44� �����������������������3.12� �������������������0.05� ����������������������0.36� ������������������0.23� ����������������������������5,272.48� Off�site�Total ������������������0.75� ����������������������6.44� �����������������3.12� �����������������0.05� �����������������0.36� �����������������0.23� ���������5,272.48�
On�Road�Diesel �������������������0.74� ������������������������6.42� �����������������������2.75� �������������������0.05� ����������������������0.35� ������������������0.22� ����������������������������5,086.08� On�Road�Diesel ������������������0.74� ����������������������6.42� �����������������2.75� �����������������0.05� �����������������0.35� �����������������0.22� ���������5,086.08�
Worker�Trips �������������������0.01� ������������������������0.02� �����������������������0.37� ��������������������������������������������������0.01� ������������������0.01� ��������������������������������186.40� Worker�Trips ������������������0.01� ����������������������0.02� �����������������0.37� �������������������������� �����������������0.01� �����������������0.01� �������������186.40�

Grand�Total �������������������4.18� ����������������������29.97� ��������������������21.05� �������������������0.05� �������������������12.09� ������������������3.38� ����������������������������9,988.15� Grand�Total ������������������1.25� �������������������10.37� ���������������21.05� �����������������0.05� ���������������11.54� �����������������2.88� ���������9,988.15�

Install Install
On�site�Total �������������������0.31� ������������������������1.97� �����������������������2.93� ������������������������������������������������10.86� ������������������2.35� ��������������������������������458.26� On�site�Total ������������������0.04� ����������������������0.33� �����������������2.93� �������������������������� ���������������10.81� �����������������2.31� �������������458.26�
Fugitive�Dust ��������������������10.75� ������������������2.25� Fugitive�Dust �������������������������� ������������������������������� �������������������������� �������������������������� ���������������10.75� �����������������2.25� ������������������������
Off�Road�Diesel �������������������0.31� ������������������������1.97� �����������������������2.93� ��������������������������������������������������0.11� ������������������0.10� ��������������������������������458.26� Off�Road�Diesel ������������������0.04� ����������������������0.33� �����������������2.93� �������������������������� �����������������0.06� �����������������0.06� �������������458.26�

Off�site�Total ����������������������������������������������������0.01� �����������������������0.12� ���������������������������� ������������������������������� ��������������������������� ����������������������������������62.13� Off�site�Total ������������������������������������������������0.01� �����������������0.12� �������������������������� �������������������������� �������������������������� ���������������62.13�
On�Road�Diesel ���������������������������� ��������������������������������� �������������������������������� ���������������������������� ������������������������������� ��������������������������� �������������������������������������������� On�Road�Diesel �������������������������� ������������������������������� �������������������������� �������������������������� �������������������������� �������������������������� ������������������������
Worker�Trip ����������������������������������������������������0.01� �����������������������0.12� ���������������������������� ������������������������������� ��������������������������� ����������������������������������62.13� Worker�Trip ������������������������������������������������0.01� �����������������0.12� �������������������������� �������������������������� �������������������������� ���������������62.13�

Grand�Total �������������������0.31� ������������������������1.98� �����������������������3.05� ���������������������������� �������������������10.86� ������������������2.35� ��������������������������������520.39� Grand�Total ������������������0.04� ����������������������0.34� �����������������3.05� �����������������������������������������10.81� �����������������2.31� �������������520.39�

On�site�Emissions�Totals On�site�Emissions�Totals
Site�Prep ����������������������3.4� ������������������������23.5� �����������������������17.9� ��������������������������������������������������11.7� ���������������������3.2� �������������������������������4,715.7� Demolition ��������������������0.5� ������������������������3.9� �����������������17.9� �������������������������� �����������������11.2� ��������������������2.6� ������������4,715.7�
Install ����������������������0.3� ��������������������������2.0� �������������������������2.9� ��������������������������������������������������10.9� ���������������������2.4� ����������������������������������458.3� Site�Grading ��������������������0.0� ������������������������0.3� ��������������������2.9� �������������������������� �����������������10.8� ��������������������2.3� ���������������458.3�

Maximum�On�site�Emissions �������������������������3� ����������������������������24� ��������������������������18� ���������������������������� �������������������������12� ������������������������3� ����������������������������������4,716� Maximum�On�site�Emissions �����������������������1� ����������������������������4� ���������������������18� �����������������������������������������������11� �����������������������3� ���������������4,716�
Localized�Significance�Thresholdb ���� ����������������������������53� ���������������������1,113� ���� ��������������������������29� �������������������������9� ���� Localized�Significance�Thresholdb ���� ��������������������������53� ����������������1,113� ���� ����������������������29� ������������������������9� ����

Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

Regional�Emissions�Totals Regional�Emissions�Totals
Site�Prep ����������������������4.2� ������������������������30.0� �����������������������21.1� ����������������������0.1� ����������������������12.1� ���������������������3.4� �������������������������������9,988.2� Demolition ��������������������1.3� ����������������������10.4� �����������������21.1� ��������������������0.1� �����������������11.5� ��������������������2.9� ������������9,988.2�
Install ����������������������0.3� ��������������������������2.0� �������������������������3.1� ��������������������������������������������������10.9� ���������������������2.4� ����������������������������������520.4� Site�Grading ��������������������0.0� ������������������������0.3� ��������������������3.1� �������������������������� �����������������10.8� ��������������������2.3� ���������������520.4�

Maximum�Regional�Emissions �������������������������4� ����������������������������30� ��������������������������21� �������������������������0� �������������������������12� ������������������������3� ����������������������������������9,988� Maximum�Regional�Emissions �����������������������1� �������������������������10� ���������������������21� �����������������������0� ���������������������12� �����������������������3� ���������������9,988�
Regional�Significance�Threshold �����������������������75� �������������������������100� ������������������������550� ��������������������150� �����������������������150� ����������������������55� ��� Regional�Significance�Threshold ���������������������75� �����������������������100� ������������������550� ������������������150� ������������������150� ���������������������55� ���
Exceed�Threshold? No No No No No No No Exceed�Threshold? No No No No No No No

SJCWRP�Plant�Expansion
UNMITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day) MITIGATED�CONSTRUCTION�EMISSIONS�(pounds�per�day)
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File Name: G:\San Diego\10_Staff\Air Quality Staff\LACSD Clearwater\Construction\Construction\_URBEMIS runs\SJCWRP Plant Expansion_year 
2035.urb924
Project Name: SJCWRP Plant Expansion

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Summer Emissions Reports (Pounds/Day)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

2035 TOTALS (lbs/day unmitigated) 4.18 29.97 21.05 0.05 10.93 1.17 12.10 2.30 1.07 3.38 9,988.15

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Maximum Daily Acreage Disturbed: 0.88

Fugitive Dust Level of Detail: Default

Total Acres Disturbed: 3.54

2 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

Phase: Mass Grading 1/1/2035 - 1/1/2035 - Site Prep

12.22 lbs per acre-day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 8 hours per day

1 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

On Road Truck Travel (VMT): 1200

Off-Road Equipment:

Phase Assumptions

Time Slice 1/2/2035-1/2/2035 Active 
Days: 1

0.31 1.98 3.05 0.00 10.87 2.35 520.3910.76 0.11 2.25 0.10

10.87Mass Grading 01/02/2035-
01/02/2035

0.31 1.98 3.05 0.00 2.35 520.3910.76 0.11 2.25 0.10

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.00 0.01 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 62.13

Mass Grading Dust 0.00 0.00 0.00 0.00 10.75 0.00 10.75 2.25 0.00 2.25 0.00

Mass Grading Off Road Diesel 0.31 1.97 2.93 0.00 0.00 0.11 0.11 0.00 0.10 0.10 458.26

Time Slice 1/1/2035-1/1/2035 Active 
Days: 1

4.18 29.97 21.05 0.05 12.10 3.38 9,988.1510.93 1.17 2.30 1.07

12.10Mass Grading 01/01/2035-
01/01/2035

4.18 29.97 21.05 0.05 3.38 9,988.1510.93 1.17 2.30 1.07

Mass Grading On Road Diesel 0.74 6.42 2.75 0.05 0.17 0.18 0.35 0.06 0.17 0.22 5,086.08

Mass Grading Worker Trips 0.01 0.02 0.37 0.00 0.01 0.01 0.01 0.00 0.00 0.01 186.40

Mass Grading Dust 0.00 0.00 0.00 0.00 10.75 0.00 10.75 2.25 0.00 2.25 0.00

Mass Grading Off Road Diesel 3.43 23.53 17.93 0.00 0.00 0.98 0.98 0.00 0.90 0.90 4,715.67
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Off-Road Equipment:

On Road Truck Travel (VMT): 0

12.22 lbs per acre-day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Forklifts (145 hp) operating at a 0.3 load factor for 8 hours per day

Phase: Mass Grading 1/2/2035 - 1/2/2035 - Install

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 0.88

Total Acres Disturbed: 3.54



Program�Construction

OFFROAD�Emission�Reductions

JWPCP Solids Processing

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
2 Excavators 168 336 18% 72% 86% 44% 13% 16% 8%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 9% 72% 86% 44% 7% 8% 4%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
0 Off�Highway�Trucks 479 0 0% 72% 85% 61% 0% 0% 0%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equipment 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipment 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
2 Rubber�Tired�Dozers 357 714 39% 72% 85% 61% 28% 33% 24%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
1 Scrapers 313 313 17% 72% 85% 61% 12% 15% 10%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 6% 72% 86% 44% 4% 5% 3%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 10% 72% 85% 62% 7% 9% 6%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
8 Piece(s) of Equipment Total HP 1834 100% 72% 85% 55%

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
1 Cranes 399 399 44% 72% 85% 61% 32% 38% 27%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
0 Excavators 168 0 0% 72% 86% 44% 0% 0% 0%
2 Forklifts 145 290 32% 72% 86% 44% 23% 28% 14%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
0 Graders 174 0 0% 72% 86% 44% 0% 0% 0%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
0 Off�Highway�Trucks 479 0 0% 72% 85% 61% 0% 0% 0%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equipment 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipment 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
0 Rubber�Tired�Dozers 357 0 0% 72% 85% 61% 0% 0% 0%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
2 Tractors/Loaders/Backhoes 108 216 24% 72% 86% 44% 17% 20% 11%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
0 Water�Trucks 189 0 0% 72% 85% 62% 0% 0% 0%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
5 Piece(s) of Equipment Total HP 905 100% 72% 86% 52%

Source for reductions: http://www.aqmd.gov/ceqa/handbook/mitigation/offroad/TableII.xls

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase II 

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase I 



Program�Construction

OFFROAD�Emission�Reductions

LBWRP Process Optimization

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
2 Excavators 168 336 22% 72% 86% 44% 16% 19% 10%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 11% 72% 86% 44% 8% 10% 5%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
0 Off�Highway�Trucks 479 0 0% 72% 85% 61% 0% 0% 0%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equipment 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipment 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
2 Rubber�Tired�Dozers 357 714 47% 72% 85% 61% 34% 40% 29%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 7% 72% 86% 44% 5% 6% 3%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 12% 72% 85% 62% 9% 11% 8%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
7 Piece(s) of Equipment Total HP 1521 100% 72% 85% 54%

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
0 Excavators 168 0 0% 72% 86% 44% 0% 0% 0%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 10% 72% 86% 44% 8% 9% 5%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
1 Off�Highway�Trucks 479 479 29% 72% 85% 61% 21% 25% 17%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equipment 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipment 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
2 Rubber�Tired�Dozers 357 714 43% 72% 85% 61% 31% 37% 26%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 6% 72% 86% 44% 5% 6% 3%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 11% 72% 85% 62% 8% 10% 7%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
6 Piece(s) of Equipment Total HP 1664 100% 72% 85% 58%

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase II 

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase I 



Program�Construction

OFFROAD�Emission�Reductions

POWRP Process Optimization

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
1 Excavators 168 168 17% 72% 86% 44% 12% 14% 7%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 17% 72% 86% 44% 13% 15% 8%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
0 Off�Highway�Trucks 479 0 0% 72% 85% 61% 0% 0% 0%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equip 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipmen 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
1 Rubber�Tired�Dozers 357 357 36% 72% 85% 61% 26% 31% 22%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 11% 72% 86% 44% 8% 9% 5%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 19% 72% 85% 62% 14% 16% 12%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
5 Piece(s) of Equipment Total HP 996 100% 72% 85% 54%

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
0 Excavators 168 0 0% 72% 86% 44% 0% 0% 0%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 13% 72% 86% 44% 10% 11% 6%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
1 Off�Highway�Trucks 479 479 37% 72% 85% 61% 26% 31% 22%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equip 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipmen 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
1 Rubber�Tired�Dozers 357 357 27% 72% 85% 61% 20% 23% 17%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 8% 72% 86% 44% 6% 7% 4%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 14% 72% 85% 62% 10% 12% 9%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
5 Piece(s) of Equipment Total HP 1307 100% 72% 85% 57%

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase II 

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase I 



Program�Construction

OFFROAD�Emission�Reductions

LCWRP Process Optimization

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
2 Excavators 168 336 22% 72% 86% 44% 16% 19% 10%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 11% 72% 86% 44% 8% 10% 5%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
0 Off�Highway�Trucks 479 0 0% 72% 85% 61% 0% 0% 0%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equip 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipmen 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
2 Rubber�Tired�Dozers 357 714 47% 72% 85% 61% 34% 40% 29%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 7% 72% 86% 44% 5% 6% 3%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 12% 72% 85% 62% 9% 11% 8%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
7 Piece(s) of Equipment Total HP 1521 100% 72% 85% 54%

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
0 Excavators 168 0 0% 72% 86% 44% 0% 0% 0%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 10% 72% 86% 44% 8% 9% 5%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
1 Off�Highway�Trucks 479 479 29% 72% 85% 61% 21% 25% 17%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equip 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipmen 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
2 Rubber�Tired�Dozers 357 714 43% 72% 85% 61% 31% 37% 26%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 6% 72% 86% 44% 5% 6% 3%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 11% 72% 85% 62% 8% 10% 7%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
6 Piece(s) of Equipment Total HP 1664 100% 72% 85% 58%

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase II 

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase I 



Program�Construction

OFFROAD�Emission�Reductions

SJCWRP Process Optimization

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
2 Excavators 168 336 22% 72% 86% 44% 16% 19% 10%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 11% 72% 86% 44% 8% 10% 5%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
0 Off�Highway�Trucks 479 0 0% 72% 85% 61% 0% 0% 0%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equip 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipmen 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
2 Rubber�Tired�Dozers 357 714 47% 72% 85% 61% 34% 40% 29%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 7% 72% 86% 44% 5% 6% 3%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 12% 72% 85% 62% 9% 11% 8%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
7 Piece(s) of Equipment Total HP 1521 100% 72% 85% 54%

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
0 Excavators 168 0 0% 72% 86% 44% 0% 0% 0%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 10% 72% 86% 44% 8% 9% 5%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
1 Off�Highway�Trucks 479 479 29% 72% 85% 61% 21% 25% 17%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equip 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipmen 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
2 Rubber�Tired�Dozers 357 714 43% 72% 85% 61% 31% 37% 26%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 6% 72% 86% 44% 5% 6% 3%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 11% 72% 85% 62% 8% 10% 7%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
6 Piece(s) of Equipment Total HP 1664 100% 72% 85% 58%

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase II - Site Grading

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase I 



Program�Construction

OFFROAD�Emission�Reductions

SJCWRP Plant Expansion

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
0 Excavators 168 0 0% 72% 86% 44% 0% 0% 0%
0 Forklifts 145 0 0% 72% 86% 44% 0% 0% 0%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
1 Graders 174 174 14% 72% 86% 44% 10% 12% 6%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
0 Off�Highway�Trucks 479 0 0% 72% 85% 61% 0% 0% 0%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equip 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipmen 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
1 Rubber�Tired�Dozers 357 357 29% 72% 85% 61% 21% 24% 17%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
1 Scrapers 313 313 25% 72% 85% 61% 18% 21% 15%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
2 Tractors/Loaders/Backhoes 108 216 17% 72% 86% 44% 12% 15% 8%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
1 Water�Trucks 189 189 15% 72% 85% 62% 11% 13% 9%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
6 Piece(s) of Equipment Total HP 1249 100% 72% 85% 56%

Quantity Equipment Unit HP Total HP Weighting
NOx ROG PM NOx ROG PM

0 Aerial�Lifts 60 0 0% 72% 90% 50% 0% 0% 0%
0 Air�Compressors 106 0 0% 72% 86% 44% 0% 0% 0%
0 Bore/Drill�Rigs 291 0 0% 72% 85% 62% 0% 0% 0%
0 Cement�and�Mortar�Mixers 10 0 0% 72% 90% 50% 0% 0% 0%
0 Concrete/Industrial�Saws 10 0 0% 72% 90% 50% 0% 0% 0%
0 Cranes 399 0 0% 72% 85% 61% 0% 0% 0%
0 Crawler�Tractor 147 0 0% 72% 86% 44% 0% 0% 0%
0 Crushing/Processing�Equip 142 0 0% 72% 86% 44% 0% 0% 0%
0 Dumpers/Tenders 16 0 0% 72% 90% 50% 0% 0% 0%
0 Excavators 168 0 0% 72% 86% 44% 0% 0% 0%
1 Forklifts 145 145 57% 72% 86% 44% 41% 49% 25%
0 Generator�Sets 49 0 0% 72% 90% 50% 0% 0% 0%
0 Graders 174 0 0% 72% 86% 44% 0% 0% 0%
0 Off�Highway�Tractors 267 0 0% 72% 85% 62% 0% 0% 0%
0 Off�Highway�Trucks 479 0 0% 72% 85% 61% 0% 0% 0%
0 Other�Equipment 190 0 0% 72% 85% 62% 0% 0% 0%
0 Other�General�Light�Industrial�Equip 238 0 0% 72% 85% 62% 0% 0% 0%
0 Other�Material�Handling�Equipmen 191 0 0% 72% 85% 62% 0% 0% 0%
0 Pavers 100 0 0% 72% 86% 44% 0% 0% 0%
0 Paving�Equipment 104 0 0% 72% 86% 44% 0% 0% 0%
0 Plate�Compactors 8 0 0% 72% 90% 50% 0% 0% 0%
0 Pressure�Washers 1 0 0% 72% 90% 50% 0% 0% 0%
0 Pumps 53 0 0% 72% 90% 50% 0% 0% 0%
0 Rollers 95 0 0% 72% 86% 44% 0% 0% 0%
0 Rough�Terrain�Forklifts 93 0 0% 72% 86% 44% 0% 0% 0%
0 Rubber�Tired�Dozers 357 0 0% 72% 85% 61% 0% 0% 0%
0 Rubber�Tired�Loaders 164 0 0% 72% 86% 44% 0% 0% 0%
0 Scrapers 313 0 0% 72% 85% 61% 0% 0% 0%
0 Signal�Boards 15 0 0% 72% 90% 50% 0% 0% 0%
0 Skid�Steer�Loaders 44 0 0% 72% 90% 50% 0% 0% 0%
0 Surfacing�Equipment 362 0 0% 72% 85% 61% 0% 0% 0%
0 Sweepers/Scrubbers 91 0 0% 72% 90% 50% 0% 0% 0%
1 Tractors/Loaders/Backhoes 108 108 43% 72% 86% 44% 31% 37% 19%
0 Trenchers 63 0 0% 72% 90% 50% 0% 0% 0%
0 Water�Trucks 189 0 0% 72% 85% 62% 0% 0% 0%
0 Welders 45 0 0% 72% 90% 50% 0% 0% 0%
2 Piece(s) of Equipment Total HP 253 100% 72% 86% 44%

Weighted Emissions Reductions (percent)Actual Emissions Reductions (percent)
Phase II 

Actual Emissions Reductions (percent) Weighted Emissions Reductions (percent)
Phase I 



Program Operations Calculations 



Program�Operations

JWPCP�STATIONARY�SOURCE�CALCULATIONS

Methodology
Emission Factors for stationary sources from LACSD for 2008 and per SCAQMD rules in future years
future year emission factors are assumed to be the same, except for NOx emission factors, which are lower to abide by SCAQMD BACT's
Existing emissions based on 2008 AER, divided by 365.25 days to get average daily emissions

Scaling constants
4.73 MGD capacity of anaerobic digestion system - EXISTING days per year 365.25
5.82 MGD capacity of anaerobic digestion system - 2050 PM10 of PM 0.994
23% increase in solids handling PM2.5 of PM 0.992

3,178.87 mmscf gas used in 2008 for flares
3,910.01 mmscf projected based on increase in flow PM2.5 of PM 1.00

731.14 net increase in gas, all sent to flares

Emissions from the Annual Emissions Report for JWPCP (from the AER, to get Baseline

Device Description Annual Usage Organic Gases NOx SOx CO PM

Digester Gas Boilers 534.58 5,757 9,777 1,924 91 4,956
Flare Stations 1.05 2 38 4 7 5
Standby Boiler 2.16 12 47 1 16 16
Laboratory Boilers 11.91 66 105 7 412 91
Portable Pressure Washer - Diesel 0.6 0 1 0 0 0

B1U - Non-permitted Annual Emissions from Fuel
Combustion in Boilers, Ovens, Furnaces, and Heaters Hot Water Heater - nat. gas 2.96 16 296 2 249 23

Stationary Turbines 2851.7 4,933 146,463 9,639 104,372 37,899
SIPS 155.93 917 352 94 10,605 1,559
PEPS 1.52 35 205 5 242 17
Stationary Diesel Engines 0.08 3 39 0 8 3
Stationary Diesel Engines Lab Annex 0.01 0 2 0 1 0

Portable Diesel Engines 2.82 106 1,323 1 288 95
Portable Gasoline Powered Engines 2.85 587 291 15 11,229 19

B3 - Permitted Annual Emissions from the Use of 
Organics All Organics NA 815 0 0 0 0

Sewage and wastewater treatment 108167.74 35,555 0 21,201 0 0
Gasoline Storage and Dispensing 44.19 80 0 0 0 0

Laboratory Solvents 2000 297 0 0 0 0
Cooling Towers 0.05 0 0 0 0 343
Diesel Storage and Dispensing 53 1 0 0 0 0
Total 49,181 158,940 32,893 127,520 45,024

Emissions from Increased Digester Gas

23% increase in solids handling
3,178.87 mmscf gas used in 2008 
3,910.01 mmscf projected based on increase in flow 

731.14 net increase in gas, all assumed to be combusted using worst-case flare or boiler emission factors

Emission�Factors�in�lb/mmcf�for�JWPCP�Digester�Gas
(From�2008�Emissions�Report�Unless�Otherwise�Noted)

VOC NOx SOx CO PM
Boilers 10.77 11.79 3.6 0.17 9.27 NOx EF from Rule 1146
Flares 1.72 36.23 3.6 7.13 4.93

worse case 10.77 36.23 3.6 7.13 9.27 (multiply�worst�case�EF�by�net�increase�in�digester�gas)

Emissions  (pounds/yr) 7874.4 26489.2 2632.1 5213.0 6737.0 6737.0
Emissions  (pounds/day) 21.6 72.5 7.2 14.3 18.4 18.4

Emissions from other stationary sources

Form VOC CO NOx SOx PM10 PM2.5 scale? VOC CO NOx SOx PM10 PM2.5
Digester Gas Boilers 15.8 0.2 26.8 5.3 13.5 13.4 No 15.8 0.2 26.8 5.3 13.5 13.4
Flare Stations 0.0 0.0 0.1 0.0 0.0 0.0 No 0.0 0.0 0.1 0.0 0.0 0.0
Standby Boiler 0.0 0.0 0.1 0.0 0.0 0.0 No 0.0 0.0 0.1 0.0 0.0 0.0
Laboratory Boilers 0.2 1.1 0.3 0.0 0.2 0.2 No 0.2 1.1 0.3 0.0 0.2 0.2
Portable Pressure Washer - Diesel 0.0 0.0 0.0 0.0 0.0 0.0 No 0.0 0.0 0.0 0.0 0.0 0.0
Hot Water Heater - nat. gas 0.0 0.7 0.8 0.0 0.1 0.1 No 0.0 0.7 0.8 0.0 0.1 0.1
Stationary Turbines 13.5 285.8 401.0 26.4 103.1 102.3 No 13.5 285.8 401.0 26.4 103.1 102.3
SIPS 2.5 29.0 1.0 0.3 4.2 4.2 No 2.5 29.0 1.0 0.3 4.2 4.2
PEPS 0.1 0.7 0.6 0.0 0.0 0.0 No 0.1 0.7 0.6 0.0 0.0 0.0
Stationary Diesel Engines 0.0 0.0 0.1 0.0 0.0 0.0 No 0.0 0.0 0.1 0.0 0.0 0.0
Stationary Diesel Engines Lab Annex 0.0 0.0 0.0 0.0 0.0 0.0 No 0.0 0.0 0.0 0.0 0.0 0.0
Portable Diesel Engines 0.3 0.8 3.6 0.0 0.3 0.3 No 0.3 0.8 3.6 0.0 0.3 0.3
Portable Gasoline Powered Engines 1.6 30.7 0.8 0.0 0.1 0.1 No 1.6 30.7 0.8 0.0 0.1 0.1
All Organics 2.2 0.0 0.0 0.0 0.0 0.0 No 2.2 0.0 0.0 0.0 0.0 0.0
Sewage and wastewater treatment - 0.0 0.0 58.0 0.0 0.0 Yes - 0.0 0.0 71.4 0.0 0.0
Gasoline Storage and Dispensing 0.2 0.0 0.0 0.0 0.0 0.0 No 0.2 0.0 0.0 0.0 0.0 0.0
Laboratory Solvents 0.8 0.0 0.0 0.0 0.0 0.0 No 0.8 0.0 0.0 0.0 0.0 0.0
Cooling Towers 0.0 0.0 0.0 0.0 0.9 0.9 No 0.0 0.0 0.0 0.0 0.9 0.9
Diesel Storage and Dispensing 0.0 0.0 0.0 0.0 0.0 0.0 No 0.0 0.0 0.0 0.0 0.0 0.0

total from above 37.3 349.1 435.2 90.1 122.5 121.6 37.3 349.1 435.2 103.4 122.5 121.6
Extra Digester Gas 21.6 14.3 72.5 7.2 18.4 18.4
Wastewater VOCs 98.3 100.1

Total 135.6 349.1 435.2 90.1 122.5 121.6 158.9 363.4 507.7 110.6 141.0 140.0

Project 2050 (pounds per day)Existing (pounds per day)

pounds per year 
2008 AER Emissions

B4U - Non-permitted Annual Equipment Emissions 
from Miscellaneous Sources

B4 - Permitted Annual Equipment Emissions from 
Miscellaneous Sources

B2U - Non-permitted Annual Emissions from Fuel 
Combustion - Internal Combustion Engines and 
Turbines

B2 - Permitted Annual Emissions from Fuel 
Combustion - Internal Combustion Engines and 
Turbines

B1 - Permitted Annual Emissions from Fuel 
Combustion in Boilers, Ovens, Furnaces, and Heaters



Program�Operations

JWPCP�WASTEWATER�TREATMENT�ROG/VOC�EMISSION�CALCULATIONS

1993 2008
Partial Full

Secondary Secondary
Facility Facility
JEIP Estimate

Process lb/yr lb/yr notes Scale to 2050? 2050
Headworks���Ducted 7195.23 7307 1 No 7,307
Septage�Dumping�Facility 162.19 164.7 1 No 164.7
Grit�Removal���Aerated 1223.08 1242 1 No 1,242
Primary�Sed.�Tanks 1877 1906 1 No 1,906
Skimmings�Concentration 22.97 23.3 1 No 23.3
Secondary�Influent�Channel 317.5 2 No 317.5
Pure�Oxygen�Reactors 16005 2 No 16,005
Mixed�Liquor�Channel 753.9 2 No 753.9
Secondary�Clarifiers 1446.17 5286.7 2 No 5,286.7 net
DAF 69.02 136.6 3 Yes 168.0 31
Digester�Leaks 4.2 5.0 4 Yes 6.1 1
Centrifuges 285.07 337.3 4 Yes 414.9 78
Conveyor�Belts 1.52 1.8 4 Yes 2.2 0
Cake�Storage 258.28 305.6 4 Yes 375.9 70
Truck�Loading�Operations 2.37 2.8 4 Yes 3.4 1
Digester�Cleanings�Storage 54.25 64.2 4 Yes 78.9 15
Digester�Cleaning�Buildings 138.84 164.3 4 Yes 202.1 38
Sludge�Screening 1577.36 1866 4 Yes 2,295 429

663
Plant�Flow�During�Testing 291 296 MGD
Plant�Secondary�Flow 200 296 MGD

Full Secondary Base Year Sum: 35,891 lb/yr 36,554 lb/yr
98.3 lbs/day 100.1 lbs/day

2005�factor: 121.4 lb/mgy

Full Secondary Emission Factor: 0.3327 lb/MG

Notes:
1���Simple�ratio�of�full plant flows for
�����full�secondary�/�partial�secondary
2���Result�of�direct�field�measurement
3���Simple�ratio�of�TWAS�flows�only
�����secondary�applied�to�solids�processes
4���Simple�ratio�of�TOTAL�sludge�flows

days�per�year 365.25
scaling 23%

Average�Number�of�Secondary�Treatment�
Reactors�in�Service:

6.33



Program�Operations

SJCWRP�STATIONARY�SOURCE�CALCULATIONS

Methodology
Emission Factors for stationary sources from LACSD for 2008 and per SCAQMD rules in future years
Future year emission factors are assumed to be the same, except for NOx emission factors, which are lower to abide by SCAQMD BACT's
Existing emissions based on 2008 AER, divided by 365.25 days to get average daily emissions

Scaling

28803.3 MG in 2008
365.25 days per year

78.86 MGD Average in 2008
125 MGD Capacity in 2050

59% % increase based on 2050 capacity

Emission Factors 

VOCs NOx SO2 CO PM
2008    Central Plant Hot Water Heaters 1.00 27.09 0.60 27.55 7.60
2050    Central Plant Hot Water Heaters 1.00 11.473 0.60 27.55 7.60

1)  The two existing Natural Gas Boilers will be replaced with three smaller new boilers by 2013  to comply with up-coming NOx requirements of 9 ppm, boilers will meet BACT standards for all pollutants.
     New NOx Emission Factor to Comply with 1146 would then be 11.473 lb NOx / mmcf natural ga -58%

Emissions from the Annual Emissions Report for SJCWRP (from the 2008 AER)

Device Description Annual Usage Organic Gases NOx SOx CO PM
B1 - Permiitted Annual Emissions from Fuel 
Combusiton in Boilers, Ovens, Furnaces, and 
Heaters Central Plant Hot Water Heaters 15 15 397 9 403 111
B1U - Non-permitted Annual Emissions from 
Fuel Combustion in Boilers, Ovens, Furnaces, 
and Heaters Hot Water Heater 1 4 74 0 62 6
B2 - Permitted Annual Emissions from Fuel 
Combustion - Internal Combustion Engines and 
Turbines Standby Stationary Emergency Generator 4 163 2,040 1 444 146

Portable Diesel Powered Equipment 0 5 56 0 12 4
Portable Gasoline Powered Equipment 1 89 86 4 3,325 5

B3U - Non-Permitted Annual Emissions from 
the Use of Organics (Summed all sources of organics) NA 446 0 0 0 0

Sewage and wastewater treatment (east) 18475 5,288 0 0 0 0
Sewage and wastewater treatment (west) 10328 2,956 0 0 0 0
Gasoline Storage and Dispensing 108 195 0 0 0 0

B4U - Non-permitted Annual Equipment 
Emissions from Miscellanseous Sources Laboratory Activities 16000 419 0 0 0 0

9,579 2,653 15 4,246 272

Daily emission calcs

Source VOC CO NOx SOx PM10 PM2.5 scale? VOC CO NOx SOx PM10 PM2.5
Central Plant Hot Water Heaters 0.04 1.10 1.09 0.02 0.303 0.3010 No 0.04 1.10 0.63 0.02 0.30 0.30
Hot Water Heater 0.01 0.17 0.20 0.00 0.015 0.0151 No 0.01 0.17 0.20 0.00 0.02 0.02
Standby Stationary Emergency Generator 0.45 1.21 5.59 0.00 0.383 0.3677 No 0.45 1.21 5.59 0.00 0.38 0.37
Portable Diesel Powered Equipment 0.01 0.03 0.15 0.00 0.011 0.0105 No 0.01 0.03 0.15 0.00 0.01 0.01
Portable Gasoline Powered Equipment 0.24 9.10 0.24 0.01 0.015 0.0149 No 0.24 9.10 0.24 0.01 0.01 0.01
(Summed all sources of organics) 1.22 0.00 0.00 0.00 0.000 0.0000 No 1.22 0.00 0.00 0.00 0.00 0.00
Sewage and wastewater treatment (east) 14.48 0.00 0.00 0.00 0.000 0.0000 No 14.48 0.00 0.00 0.00 0.00 0.00
Sewage and wastewater treatment (west) 8.09 0.00 0.00 0.00 0.000 0.0000 Yes 12.83 0.00 0.00 0.00 0.00 0.00
Gasoline Storage and Dispensing 0.53 0.00 0.00 0.00 0.000 0.0000 No 0.53 0.00 0.00 0.00 0.00 0.00
Laboratory Activities 1.15 0.00 0.00 0.00 0.000 0.0000 No 1.15 0.00 0.00 0.00 0.00 0.00

total 26.2 11.6 7.3 0.0 0.7 0.7 31.0 11.6 6.8 0.0 0.7 0.7

Project 2050 (pounds per day, PEAK)

2008 AER Emissions

pounds per year 

B2U - Non-permitted Annual Emissions from 
Fuel Combustion - Internal Combustion 

B4 - Permitted Annual Equipment Emissions 
from Miscellanseous Sources

lbs/mmscf

Existing (pounds per day, average)



Program�Operations

SJCWRP�EMERGENCY�GENERATOR�EMISSION�CALCULATIONS

Assumes�a�Tier�4�2000�HP�generator

Emsision�standards�from�EPA420�P�03�002:�http://www.epa.gov/oms/models/nonrdmdl/nonrdmdl2010/420r10018.pdf

ROG�converted�from�HC�using�a�1.053�multiplier

CO2�and�SO2�emission�factors�calculated�using�equations�6�and�7�on�page��24�of�EPA420�P�03�002

1.053

Emission�Standards

CO NOX PM10 PM2.5 ROG SO2 CO2 HC BSCF

Tier�4�Final >1200�HP�gen�set 0.7642 0.46 0.069 � 0.2964195 0.048733651 530.1334357 0.2815 0.367

Emission�Calculations

Equipment Number
Equipment�Model�

Year
Annual�Hours�

Use Load�Factor Engine�(hp) Daily�HP�HR ROG CO NOX SO2 PM10 PM2.5 N2O CH4 CO2 CO2e
Emission�Factor�(lb/hp�hr) 6.53E�04 1.68E�03 1.01E�03 1.07E�04 1.52E�04 1.40E�04 2.97623E�05 6.63929E�05 1.17E+00 ��

Generator 1 2035�(Tier�4) 50 0.74 2000 1480 lbs/day�(if�run�for�1�hr) 1.0 2.5 1.5 0.2 0.2 0.2 0.0 0.1 1729.7 ��
MTs/yr�(assuming�50�hours�of�testing�per�year) 0.001 0.002 39 40

Conversions
grams�per�pound 453.59237

PM2.5�fraction�of�PM 0.92
lbs�to�MT 0.000453592

tons�to�MT 0.90718474

CO2 1
CH4 21
N2O 310

Emission�Factors�from�Tier�4�Emission�Standards
Emission�Factor�for�N20�and�CH4�based�on�ratio�of�N2O�and�CH4�to�CO2�per�gallon�of�diesel�fuel�in�the�GRP�(CR�2011)

kg/gallon g/gallon ratio
CO2 10.21 10210

N2O 0.26 2.54652E�05
Ch4 0.58 5.68071E�05

SO2�Calculation�for�EF's� based�on: http://www.epa.gov/oms/models/nonrdmdl/nonrdmdl2010/420r10018.pdf CO2�Calculation�for�EF's� based�on: http://www.epa.gov/oms/models/nonrdmdl/nonrdmdl2010/420r10018.pdf
g�hp/hr�or�SO2�=�(BSFC�*�453.6�*�(1�soxcnv))���HC)�*�0.01�*�soxdsl�*�2 (equation�7,�pg�24) CO2�=�(BSFC�*�453.6���HC)�*�0.87�*�(44/12) (equation�6,�pg�24)

Where: Where:
BSFC�=�Brake�Specif 0.408 Table�A4�for�all�HPs BSFC�=�Brake�Specific�Fuel 0.408 Table�A4�for�all�HPs

of�fuel�sulfur� 0.02247 Page�C5
HC�=�in�use�adjuste from�above HC�=�in�use�adjusted�hc�em from�above
soxdsl�=�episodic�
weight�percent�of� 0.015

carbon�mass�fraction�of�
diesel 0.87

453.59 ratio�of�CO2�to�carbon�ma 3.666666667
0.01 453.59

2

GWP

grams�per�hp�hr



Program�Operations

BIOSOLID�HAULING�EMISSION�CALCULATIONS

Biosolids�Hauling�Emissions

Methodology
Biosolids�hauling�assumes�an�additional�20�hauling�trips�by�2050
Increase�in�truck�hauling�trips�is�scaled�linearly�assuming�20�additional�trucks�over�the�next�42�year�perio

Road�Dust�from�EPA�AP�42�Section�13.2.1�(2006)
Truck�trips

20 more�daily�truck�trips�over 42 years
0.48 more�trucks�per�year�

Distances
5�mph ONSITE���Heavy�duty�trucks�travel�on�site
0.59 ONSITE���Miles�traveled�on�site�per�truck�

119.2 REGIONAL���one�way�miles�to�landfills�(existing)
164.8 REGIONAL���one�way�miles�to�landfills�(project)

VMT

Years�to�analyze Truck�Trips
REGIONAL�Daily�
VMT�(roundtrip) ONSITE�Daily�VMT�

2008 55 13110 32
2020 61 20007 36
2030 65 21577 39
2040 70 23146 41
2050 75 24715 44

Regional�Emissions

ROG CO NOX SOX PM10 PM2.5 CO2 N20 CH4 CO2e� CO2 N20 CH4 CO2e�

2008�(baseline)

Idling�Emissions 0.6 2.0 4.3 0.1 0.1 0.1 268.5 0.0 0.0 269 44 0.0001 0.0001 45
VMT�Emissions 41.0 154.2 520.3 0.5 27.0 23.9 53,118.2 0.1 0.1 53,164 8,800 0.0230 0.0244 8,808

Road�Dust �� �� �� �� 284.8 42.7 �� �� �� �� �� �� �� ��
Total� 41.6 156.3 524.6 0.6 311.8 66.7 53,386.6 0.1 0.1 53,433.0 8,844.8 0.0231 0.0245 8,852.5

2020
Idling�Emissions 0.4 1.9 5.4 0.1 0.0 0.0 296.4 0.0 0.0 297 49 0.0001 0.0001 49
VMT�Emissions 18.1 83.5 196.7 0.8 12.4 9.8 81,274.1 0.2 0.2 81,344 13,465 0.0351 0.0373 13,477

Road�Dust �� �� �� �� 434.6 65.2 �� �� �� �� �� �� �� ��
Total� 18.5 85.4 202.1 0.9 447.1 75.0 81,570.5 0.2 0.2 81,641.1 13,514.2 0.0352 0.0374 13,525.9

2030
Idling�Emissions 0.4 2.3 6.8 0.1 0.0 0.0 365.9 0.0 0.0 366 61 0.0002 0.0002 61
VMT�Emissions 11.7 61.7 121.2 0.9 8.9 6.4 87,526.7 0.2 0.2 87,603 14,501 0.0378 0.0402 14,514

Road�Dust �� �� �� �� 468.7 70.3 �� �� �� �� �� �� �� ��
Total� 12.1 64.0 128.0 1.0 477.6 76.7 87,892.6 0.2 0.2 87,968.8 14,561.6 0.0380 0.0404 14,574.2

2040

Idling�Emissions 0.4 2.1 6.4 0.1 0.0 0.0 342.7 0.0 0.0 343 57 0.0001 0.0002 57
VMT�Emissions 11.9 62.0 120.5 0.9 8.9 6.2 94,216.7 0.2 0.3 94,298 15,609 0.0406 0.0431 15,623

Road�Dust �� �� �� �� 502.8 75.4 �� �� �� �� �� �� �� ��
Total� 12.3 64.1 126.9 1.0 511.7 81.6 94,559.4 0.2 0.3 94,641.1 15,666.1 0.0407 0.0433 15,679.6

2050
Idling�Emissions 0.4 2.3 6.8 0.1 0.0 0.0 365.9 0.0 0.0 366 61 0.0002 0.0002 61
VMT�Emissions 12.7 66.2 128.7 1.0 9.5 6.6 100,604.3 0.3 0.3 100,691 16,668 0.0433 0.0460 16,682

Road�Dust �� �� �� �� 536.9 80.5 �� �� �� �� �� �� �� ��
Total� 13.1 68.5 135.5 1.1 546.3 87.2 100,970.2 0.3 0.3 101,057.4 16,728.2 0.0435 0.0462 16,742.7

Max�Daily�with�Program 18.5 85.4 202.1 1.1 546.3 87.2 100,970.2 0.3 0.3 101,057.4 16,728.2 0.0 0.0 16,742.7

On�site�Emissions

ROG CO NOX SOX PM10 PM2.5 CO2 N20 CH4 CO2e� CO2 N20 CH4 CO2e�
2008�(baseline)

VMT�Emissions 0.97 2.12 3.20 0.00 0.23 0.21 271.10 0.00 0.00 271 45 0.0001 0.0001 45
Road�Dust �� �� �� �� 0.70 0.11 �� �� �� �� �� �� �� ��

Total 0.97 2.12 3.20 0.00 0.93 0.31 271.10 0.00 0.00 271.22 44.91 0.00 0.00 44.93

2020
VMT�Emissions 0.33 0.76 0.99 0.00 0.04 0.03 302.15 0.00 0.00 302 50 0.0001 0.0001 50

Road�Dust �� �� �� �� 0.78 0.12 �� �� �� �� �� �� �� ��
Total� 0.33 0.76 0.99 0.00 0.82 0.15 302.15 0.00 0.00 302.28 50.06 0.00 0.00 50.08

2030
VMT�Emissions 0.22 0.53 0.64 0.00 0.01 0.01 326.28 0.00 0.00 326 54 0.0001 0.0001 54

Road�Dust �� �� �� �� 0.84 0.13 �� �� �� �� �� �� �� ��
Total 0.22 0.53 0.64 0.00 0.85 0.14 326.28 0.00 0.00 326.42 54.06 0.00 0.00 54.08

2040
VMT�Emissions 0.22 0.54 0.63 0.00 0.01 0.01 350.07 0.00 0.00 350 58 0.0001 0.0001 58

Road�Dust �� �� �� �� 0.90 0.14 �� �� �� �� �� �� �� ��
Total� 0.22 0.54 0.63 0.00 0.91 0.14 350.07 0.00 0.00 350.21 58.00 0.00 0.00 58.02

2050
VMT�Emissions 0.23 0.57 0.68 0.00 0.02 0.01 373.80 0.00 0.00 374 62 0.0001 0.0001 62

Road�Dust �� �� �� �� 0.96 0.14 �� �� �� �� �� �� �� ��
Total� 0.23 0.57 0.68 0.00 0.98 0.15 373.80 0.00 0.00 373.96 61.93 0.00 0.00 61.96

Pounds�per�Day Metric�Tons�Per�YearPounds�Per�Day

Criteria�Pollutants Greenhouse�Gases

Exhaust�emission�factors�from�EMFAC2007���BURDEN�mode�was�used�for�regional�hauling�emissions�and�on�site�idling�calculations�(lbs�
per�mile�and�lbs�per�trip).��EMFAC�mode�was�used�assuming�5mph��travel�for�onsite�emissions.

Pounds�Per�Day Pounds�per�Day Metric�Tons�Per�Year
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BIOSOLIDS�HAULING���SUMMARY�PER�BASIN
Total�Emissions�

ROG CO NOx SOX PM10 PM2.5

CEQA�Baseline 43 158 528 1 313 67
2020 19 86 203 1 448 75
2030 12 65 129 1 478 77
2040 12 65 128 1 513 82
2050 13 69 136 1 547 87 days�per�year 365.25
max 19 86 203 1 547 87 lbs�to�ton�conversion 0.0005

�24 �72 �325 1 235 20

%�VMT�per�Basin (see�"distance�to�landfill"�sheet)
SCAB SDAB SJVAB SSAB

Baseline 58.51% 11.88% 19.47% 9.13%
Project 55.06% 10.18% 26.08% 7.82%

Results

ROG CO NOx SOX PM10 PM2.5

Project 10 47 112 1 301 48
CEQA�Baseline 25 93 309 0 183 39

Increment �15 �45 �197 0 118 9
regional�thresholds 55 550 55 150 150 55

Significant? No No No No No No

ROG CO NOx SOX PM10 PM2.5

Project 2 9 21 0 56 9
CEQA�Baseline 5 19 63 0 37 8

Increment �3 �10 �42 0 19 1
regional�thresholds 75 550 250 250 100 55

Significant? No No No No No No

ROG CO NOx SOX PM10 PM2.5

Project 1 7 16 0 43 7
CEQA�Baseline 4 14 48 0 29 6

Increment �2 �8 �32 0 14 1
regional�thresholds 55 550 55 150 150 55

Significant? No No No No No No

ROG CO NOx SOX PM10 PM2.5 ROG CO NOx SOX PM10 PM2.5

Project 5 22 53 0 143 23 1 4 10 0 26 4
CEQA�Baseline 8 31 103 0 61 13 2 6 19 0 11 2

Increment �3 �8 �50 0 82 10 �1 �2 �9 0 15 2
regional�thresholds 55 55 � � � � 10 10

Significant? No No No No No No No No No No No No

TOTAL�Emissions

SSAB

SDAB

SJVAB

SCAB

%�of�miles�in�each�air�basin

SJVAB

Pounds�per�Day

in�tons�per�year
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DISTANCE�TO�BIOSOLID�MANAGEMENT�LOCATIONS

Methodology
Calculated�a�weighted�mean�to�the�biosolid�management�locations�using�the�following�equation

Assumptions
25 ton�haul�truck�capacity

365.25 days�per�year

Future�Biosolids�Management�Locations�(Chapter�3)

Facility Management�Practice Status Location
Distance�From�JWPCP�

(miles) low high Low� High avg low high avg %�of�trips %�of�trips %�of�trips
Westlake�Farms Composting Expected�in�2012 Kings�County,�CA 200 300,000 500,000 821.36 1,368.93 1,095.14 33 55 44 67% 133 33% 67 41% 82
EnerTech Renewable�Fuel Operating Rialto,�CA 75 50,000 150,000 136.89 410.68 273.79 5 16 11 11% 8 10% 8 10% 8
South�Kern�Industrial�Center Composting Operating Kern�County,�CA 131 50,000 150,000 136.89 410.68 273.79 5 16 11 11% 15 10% 13 10% 13
Inland�Empire�Regional�Composting�Facility Composting Operating Rancho�Cucamonga,�CA 59 50,000 150,000 136.89 410.68 273.79 5 16 11 11% 7 10% 6 10% 6
San�Joaquin�Composting�Facility Composting Operating Kern�County,�CA 170 0 150,000 0.00 410.68 205.34 0 16 8 0% 0 10% 17 8% 13
Desert�Ridge�Farms Land�Application Operating Yuma�County,�AZ 300 0 150,000 0.00 410.68 205.34 0 16 8 0% 0 10% 30 8% 23
Honey�Bucket�Farms Land�Application�w/�Lime�Stabilization Operating Kern�County,�CA 160 0 150,000 0.00 410.68 205.34 0 16 8 0% 0 10% 16 8% 12
Mitsubishi�Cement�Corp Injection�for�NOX�Control Operating San�Bernardino�County,�CA 129 0 100,000 0.00 273.79 136.89 0 11 5 0% 0 7% 9 5% 7

total 450,000 1,500,000 1,232 4,107 2,669 49 164 107 163 165 164 Miles�(Weighted�Mean)

Existing�Biosolids�Management�Practices�(Chapter�2)

Facility Management�Practice Status Location
Distance�From�JWPCP�

(miles) low high low high avg low high avg %�of�trips %�of�trips %�of�trips
San�Joaquin�Composting�Facility Composting Operating Kern�County,�CA 170 50,000 150,000 136.89 410.68 273.79 5 16 11 18% 30 20% 34 20% 33
South�Kern�Industrial�Center Composting Operating Kern�County,�CA 131 50,000 75,000 136.89 205.34 171.12 5 8 7 18% 23 10% 13 12% 16
Inland�Empire�Regional�Composting�Facility Composting Operating Rancho�Cucamonga,�CA 59 50,000 75,000 136.89 205.34 171.12 5 8 7 18% 11 10% 6 12% 7
Honey�Bucket�Farms Land�Application�w/�Lime�Stabilization Operating Kern�County,�CA 160 25,000 75,000 68.45 205.34 136.89 3 8 5 9% 14 10% 16 10% 16
Desert�Ridge�Farms Land�Application Operating Yuma�County,�AZ 300 25,000 75,000 68.45 205.34 136.89 3 8 5 9% 27 10% 30 10% 29
EnerTech Renewable�Fuel Operating Rialto,�CA 75 25,000 75,000 68.45 205.34 136.89 3 8 5 9% 7 10% 8 10% 7
Mitsubishi�Cement�Corp Injection�for�NOX�Control Operating San�Bernardino�County,�CA 129 5,000 15,000 13.69 41.07 27.38 1 2 1 2% 2 2% 3 2% 3

Puente�Hills�Landfill Landfill�Co�disposal Operating Los�Angeles�County,�CA 27 50,000 200,000 136.89 547.57 342.23 5 22 14 18% 5 27% 7 25% 7
total 280,000 740,000 767 2,026 1,396 31 81 56 119 118 118 Miles�(Weighted�Mean)

Biosolid�Hauling���VMT�in�each�basin
Methodology

used�Google�Earth�to�map�the�distance�traveled�from�JWPCP�to�the�various�landfills�within�each�basin�

output�GIS�shapefiles�into�kml�file�for�use

Assumed�Distances
scab�north 86.5 miles
scab�south 56.1 miles

sdab�to�ssab 123 miles
ssab�to�AZ 94.5 miles

Future�Facility Basin�of�Facility Distance�From�JWPCP�(miles) SCAB SJV SDAB SSAB

Westlake�Farms SJV 200 86.5 113.5 �� ��
EnerTech SCAB 75 75 �� �� ��
South�Kern�Industrial�Center SJV 131 86.5 44.5 �� ��
Inland�Empire�Regional�Composting�Facility SCAB 59 59 �� �� ��
San�Joaquin�Composting�Facility SJV 170 86.5 83.5 �� ��
Desert�Ridge�Farms AZ 300 56.1 �� 123 94.5
Honey�Bucket�Farms SJV 160 86.5 73.5 �� ��
Mitsubishi�Cement�Corp SCAB 129 129 �� �� ��

1208 665.1 315 123 94.5
>�weighted�distances�in�each�basin 55.06% 26.08% 10.18% 7.82%

Existing�Facility Basin�of�Facility Distance�From�JWPCP�(miles) SCAB SJV SDAB SSAB

San�Joaquin�Composting�Facility SJV 170 86.5 83.5 �� ��
South�Kern�Industrial�Center SJV 131 86.5 44.5 �� ��
Inland�Empire�Regional�Composting�Facility SCAB 59 59 �� �� ��
Honey�Bucket�Farms SJV 160 86.5 73.5 �� ��
Desert�Ridge�Farms AZ 300 56.1 123 94.5
EnerTech SCAB 75 75 �� �� ��
Mitsubishi�Cement�Corp SCAB 129 129 �� �� ��
Puente�Hills�Landfill SCAB 27 27 �� �� ��

1035 605.6 201.5 123 94.5
>�weighted�distances�in�each�basin 58.51% 19.47% 11.88% 9.13%

using�low using�high using�avg

Existing

Quantity�(wtpy) Quantity�(wtpd) truck�trips�per�day

Miles�Per�Basin�per�trip

Future

using�low using�high using�avg

Quantity�(wtpy) Quantity�(wtpd) truck�trips�per�day



Program�Operations

EMFAC�2007�EMISSION�FACTORS���HEAVY�DUTY�BIOSOLIDS�HAULING�TRUCKS�
ONSITE�TRAVEL�(5mph)

EMFAC�2007�on�site�hauling�emission�factor���2008

Title : South Coast AQMD Subarea Annual 5 CYrs 2008 to 2040 Default Title
Version : Emfac2007 V2.3 Nov 1 2006
Run Date : 6/10/2010 10:30:42
Scen Year: 2008 �� All model years in the range 1965 to 2008 selected
Season : Annual
Area : South Coast AQMD
*****************************************************************************************

Year: 2008 �� Model Years 1965 to 2008 Inclusive �� Annual
Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average South Coast AQMD

Table 1:00 Running Exhaust Emissions (grams/mile)

Pollutant Name: Reactive Org Gases Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 13.564 0 0 13.564

Pollutant Name: Carbon Monoxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 29.699 0 0 29.699

Pollutant Name: Oxides of Nitrogen Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 44.8 0 0 44.8

Pollutant Name: Carbon Dioxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3789.508 0 0 3789.508

Pollutant Name: Sulfur Dioxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.036 0 0 0.036

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.127 0 0 3.127

Pollutant Name: PM10 � Tire Wear Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.035 0 0 0.035

Pollutant Name: PM10 � Brake Wear Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.028 0 0 0.028

Pollutant Name: Gasoline � mi/gal Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.088 0 0 3.088

Pollutant Name: Diesel � mi/gal Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.621 0 0 2.621



Program�Operations

EMFAC�2007�EMISSION�FACTORS���HEAVY�DUTY�BIOSOLIDS�HAULING�TRUCKS�
ONSITE�TRAVEL�(5mph)

EMFAC�2007�on�site�hauling�emission�factor���2020
Title : South Coast AQMD Subarea Annual 5 CYrs 2008 to 2040 Default
Version : Emfac2007 V2.3 Nov 1 2006 Title
Run Date : 6/10/2010 10:30:42
Scen Year: 2020 �� All model years in the range 1976 to 2020
Season : Annual selected
Area : South Coast AQMD
*****************************************************************************************

Year: 2020 �� Model Years 1976 to 2020 Inclusive �� Annual
Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average South Coast AQMD

Table 1:00 Running Exhaust Emissions (grams/mile)

Pollutant Name: Reactive Org Gases Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 4.219 0 0 4.219

Pollutant Name: Carbon Monoxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 9.641 0 0 9.641

Pollutant Name: Oxides of Nitrogen Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 12.504 0 0 12.504

Pollutant Name: Carbon Dioxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3826.031 0 0 3826.031

Pollutant Name: Sulfur Dioxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.037 0 0 0.037

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.424 0 0 0.424

Pollutant Name: PM10 � Tire Wear Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.036 0 0 0.036

Pollutant Name: PM10 � Brake Wear Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.028 0 0 0.028

Pollutant Name: Gasoline � mi/gal Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.182 0 0 3.182

Pollutant Name: Diesel � mi/gal Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.621 0 0 2.621



Program�Operations

EMFAC�2007�EMISSION�FACTORS���HEAVY�DUTY�BIOSOLIDS�HAULING�TRUCKS�
ONSITE�TRAVEL�(5mph)

EMFAC�2007�on�site�hauling�emission�factor���2030
Title : South Coast AQMD Subarea Annual 5 CYrs 2008 to 2040 Default Title
Version : Emfac2007 V2.3 Nov 1 2006
Run Date : 6/10/2010 10:30:42
Scen Year: 2030 �� All model years in the range 1986 to 2030 selected
Season : Annual
Area : South Coast AQMD
*****************************************************************************************

Year: 2030 �� Model Years 1986 to 2030 Inclusive �� Annual
Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average South Coast AQMD

Table 1:00 Running Exhaust Emissions (grams/mile)

Pollutant Name: Reactive Org Gases Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.553 0 0 2.553

Pollutant Name: Carbon Monoxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 6.275 0 0 6.275

Pollutant Name: Oxides of Nitrogen Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 7.488 0 0 7.488

Pollutant Name: Carbon Dioxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3831.069 0 0 3831.069

Pollutant Name: Sulfur Dioxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.037 0 0 0.037

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.111 0 0 0.111

Pollutant Name: PM10 � Tire Wear Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.036 0 0 0.036

Pollutant Name: PM10 � Brake Wear Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.028 0 0 0.028

Pollutant Name: Gasoline � mi/gal Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.254 0 0 3.254

Pollutant Name: Diesel � mi/gal Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.621 0 0 2.621



Program�Operations

EMFAC�2007�EMISSION�FACTORS���HEAVY�DUTY�BIOSOLIDS�HAULING�TRUCKS�
ONSITE�TRAVEL�(5mph)

EMFAC�2007�on�site�hauling�emission�factor���2040
Title : South Coast AQMD Subarea Annual 5 CYrs 2008 to 2040 Default Title
Version : Emfac2007 V2.3 Nov 1 2006
Run Date : 6/10/2010 10:30:42
Scen Year: 2040 �� All model years in the range 1996 to 2040 selected
Season : Annual
Area : South Coast AQMD
*****************************************************************************************

Year: 2040 �� Model Years 1996 to 2040 Inclusive �� Annual
Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average South Coast AQMD

Table 1:00 Running Exhaust Emissions (grams/mile)

Pollutant Name: Reactive Org Gases Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.371 0 0 2.371

Pollutant Name: Carbon Monoxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 5.859 0 0 5.859

Pollutant Name: Oxides of Nitrogen Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 6.931 0 0 6.931

Pollutant Name: Carbon Dioxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3831.709 0 0 3831.709

Pollutant Name: Sulfur Dioxide Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.037 0 0 0.037

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.09 0 0 0.09

Pollutant Name: PM10 � Tire Wear Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.036 0 0 0.036

Pollutant Name: PM10 � Brake Wear Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.028 0 0 0.028

Pollutant Name: Gasoline � mi/gal Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.269 0 0 3.269

Pollutant Name: Diesel � mi/gal Temperature60F Relative Humidity: 50%

Speed
MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.621 0 0 2.621



Program�Operations

EMFAC�2007�EMISSION�FACTORS���HEAVY�DUTY�BIOSOLIDS�HAULING�TRUCKS�
REGIONAL�TRAVEL

EMFAC�2007�regional�hauling�emission�factors���2008
Title����:�South�Coast�AQMD�Avg�Annual�5�CYrs�2008�to�2040�Default�Title
Version��:�Emfac2007�V2.3�Nov�1�2006
Run�Date�:�2010/06/04�16:22:34
Scen�Year:�2008����All�model�years�in�the�range�1965�to�2008�selected
Season���:�Annual
Area�����:�South�Coast�AQMD�Average
I/M�Stat�:�Enhanced�Interim�(2005)����Using�I/M�schedule�for�area�59�Los�Angeles�(SC)
Emissions:�Tons�Per�Day
************************************************************************************************************************

HHDT�DSL lbs/day lbs/mile lbs/trip
Vehicles 49391
VMT/1000 9028 9028000
Trips��� 249946
Reactive�Organic�Gas�Emissions
Run�Exh� 14.12 28240 0.003128046
Idle�Exh 1.27 2540 0.010162195
Start�Ex 0

�������
Total�Ex 15.39

Diurnal� 0
Hot�Soak 0
Running� 0
Resting� 0

�������
Total��� 15.39
Carbon�Monoxide�Emissions�����
Run�Exh� 53.11 106220 0.011765618
Idle�Exh 4.6 9200 0.036807951
Start�Ex 0

�������
Total�Ex 57.71
Oxides�of�Nitrogen�Emissions��
Run�Exh� 179.14 358280 0.039685423
Idle�Exh 9.79 19580 0.078336921
Start�Ex 0

�������
Total�Ex 188.93
Carbon�Dioxide�Emissions�(000)
Run�Exh� 18.29 36580000 4.051838724
Idle�Exh 0.61 1220000 4.881054308
Start�Ex 0

�������
Total�Ex 18.9
PM10�Emissions����������������
Run�Exh� 8.73 17460 0.001933983
Idle�Exh 0.2 400 0.001600346
Start�Ex 0

�������
Total�Ex 8.93

TireWear 0.36 720 7.97519E�05
BrakeWr� 0.28 560 6.20292E�05

�������
Total��� 9.57
Lead���� 0
SOx����� 0.18 360 3.98759E�05 0.001440311
Fuel�Consumption�(000�gallons)
Gasoline 0
Diesel�� 1700.79

EMFAC�2007�regional�hauling�emission�factors���2020
Title����:�South�Coast�AQMD�Avg�Annual�5�CYrs�2008�to�2040�Default�Title
Version��:�Emfac2007�V2.3�Nov�1�2006
Run�Date�:�2010/06/04�16:22:34
Scen�Year:�2020����All�model�years�in�the�range�1976�to�2020�selected
Season���:�Annual
Area�����:�South�Coast�AQMD�Average
I/M�Stat�:�Enhanced�Interim�(2005)����Using�I/M�schedule�for�area�59�Los�Angeles�(SC)
Emissions:�Tons�Per�Day
************************************************************************************************************************

HHDT�DSL lbs/day lbs/mile lbs/trip
Vehicles 65570
VMT/1000 13761 13761000
Trips��� 331816
Reactive�Organic�Gas�Emissions
Run�Exh� 6.23 12460 0.000905457
Idle�Exh 1.04 2080 0.006268534
Start�Ex 0

�������
Total�Ex 7.28

Diurnal� 0
Hot�Soak 0
Running� 0
Resting� 0

�������
Total��� 7.28
Carbon�Monoxide�Emissions�����
Run�Exh� 28.7 57400 0.004171208
Idle�Exh 5.21 10420 0.031402946
Start�Ex 0

�������
Total�Ex 33.92
Oxides�of�Nitrogen�Emissions��
Run�Exh� 67.65 135300 0.009832134
Idle�Exh 14.76 29520 0.088964969
Start�Ex 0

�������
Total�Ex 82.41
Carbon�Dioxide�Emissions�(000)
Run�Exh� 27.95 55900000 4.062204782
Idle�Exh 0.81 1620000 4.882223883
Start�Ex 0

�������
Total�Ex 28.76
PM10�Emissions����������������
Run�Exh� 3.3 6600 0.000479616
Idle�Exh 0.06 120 0.000361646
Start�Ex 0

�������
Total�Ex 3.36

TireWear 0.55 1100 7.99361E�05
BrakeWr� 0.43 860 6.24955E�05

�������
Total��� 4.33
Lead���� 0
SOx����� 0.27 540 3.92413E�05 0.001627408
Fuel�Consumption�(000�gallons)
Gasoline 0
Diesel�� 2588.03



Program�Operations

EMFAC�2007�EMISSION�FACTORS���HEAVY�DUTY�BIOSOLIDS�HAULING�TRUCKS�
REGIONAL�TRAVEL

EMFAC�2007�regional�hauling�emission�factors���2030
Title����:�South�Coast�AQMD�Avg�Annual�5�CYrs�2008�to�2040�Default�Title
Version��:�Emfac2007�V2.3�Nov�1�2006
Run�Date�:�2010/06/04�16:22:34
Scen�Year:�2030����All�model�years�in�the�range�1986�to�2030�selected
Season���:�Annual
Area�����:�South�Coast�AQMD�Average
I/M�Stat�:�Enhanced�Interim�(2005)����Using�I/M�schedule�for�area�59�Los�Angeles�(SC)
Emissions:�Tons�Per�Day
************************************************************************************************************************

HHDT�DSL lbs/day lbs/mile lbs/trip
Vehicles 82364
VMT/1000 17044 17044000
Trips��� 416803
Reactive�Organic�Gas�Emissions
Run�Exh� 4.62 9240 0.000542126
Idle�Exh 1.19 2380 0.005710132
Start�Ex 0

�������
Total�Ex 5.81

Diurnal� 0
Hot�Soak 0
Running� 0
Resting� 0

�������
Total��� 5.81
Carbon�Monoxide�Emissions�����
Run�Exh� 24.37 48740 0.002859657
Idle�Exh 6.37 12740 0.030565999
Start�Ex 0

�������
Total�Ex 30.75
Oxides�of�Nitrogen�Emissions��
Run�Exh� 47.87 95740 0.005617226
Idle�Exh 18.87 37740 0.090546373
Start�Ex 0

�������
Total�Ex 66.74
Carbon�Dioxide�Emissions�(000)
Run�Exh� 34.57 69140000 4.056559493
Idle�Exh 1.01 2020000 4.846414253
Start�Ex 0

�������
Total�Ex 35.58
PM10�Emissions����������������
Run�Exh� 2.3 4600 0.00026989
Idle�Exh 0.03 60 0.000143953
Start�Ex 0

�������
Total�Ex 2.32

TireWear 0.68 1360 7.97935E�05
BrakeWr� 0.53 1060 6.2192E�05

�������
Total��� 3.53
Lead���� 0
SOx����� 0.34 680 3.98967E�05 0.001631466
Fuel�Consumption�(000�gallons)
Gasoline 0
Diesel�� 3202.33
EMFAC�2007�regional�hauling�emission�factors���2040
Title����:�South�Coast�AQMD�Avg�Annual�5�CYrs�2008�to�2040�Default�Title
Version��:�Emfac2007�V2.3�Nov�1�2006
Run�Date�:�2010/06/04�16:22:34
Scen�Year:�2040����All�model�years�in�the�range�1996�to�2040�selected
Season���:�Annual
Area�����:�South�Coast�AQMD�Average
I/M�Stat�:�Enhanced�Interim�(2005)����Using�I/M�schedule�for�area�59�Los�Angeles�(SC)
Emissions:�Tons�Per�Day
************************************************************************************************************************

HHDT�DSL lbs/day lbs/mile lbs/trip
Vehicles 104492
VMT/1000 21594 21594000
Trips��� 528782
Reactive�Organic�Gas�Emissions
Run�Exh� 5.54 11080 0.000513105
Idle�Exh 1.49 2980 0.005635593
Start�Ex 0

�������
Total�Ex 7.03

Diurnal� 0
Hot�Soak 0
Running� 0
Resting� 0

�������
Total��� 7.03
Carbon�Monoxide�Emissions�����
Run�Exh� 28.92 57840 0.002678522
Idle�Exh 8.05 16100 0.03044733
Start�Ex 0

�������
Total�Ex 36.98
Oxides�of�Nitrogen�Emissions��
Run�Exh� 56.22 112440 0.005207002
Idle�Exh 24 48000 0.090774648
Start�Ex 0

�������
Total�Ex 80.22
Carbon�Dioxide�Emissions�(000)
Run�Exh� 43.95 87900000 4.07057516
Idle�Exh 1.29 2580000 4.879137338
Start�Ex 0

�������
Total�Ex 45.23
PM10�Emissions����������������
Run�Exh� 2.61 5220 0.000241734
Idle�Exh 0.02 40 7.56455E�05
Start�Ex 0

�������
Total�Ex 2.64

TireWear 0.86 1720 7.96518E�05
BrakeWr� 0.67 1340 6.20543E�05

�������
Total��� 4.17
Lead���� 0
SOx����� 0.43 860 3.98259E�05 0.001626379
Fuel�Consumption�(000�gallons)
Gasoline 0
Diesel�� 4070.99



Program�Operations

SUMMARY�OF�EMISSION�FACTORS�FOR�BIOSOLID�HAULING�TRUCKS

from�EMFAC�BURDEN�mode,�for�regional�hauling�and�idling

ROG CO NOX SOX PM10 PM2.5 CO2 N20 CH4
Pounds�per�mile
2008 0.0031 0.0118 0.0397 0.0000 0.0021 0.0018 4.0518 0.000011 0.000011
2020 0.0009 0.0042 0.0098 0.0000 0.0006 0.0005 4.0622 0.000011 0.000011
2030 0.0005 0.0029 0.0056 0.0000 0.0004 0.0003 4.0566 0.000011 0.000011
2040 0.0005 0.0027 0.0052 0.0000 0.0004 0.0003 4.0706 0.000011 0.000011
2050 0.0005 0.0027 0.0052 0.0000 0.0004 0.0003 4.0706 0.000011 0.000011
Pounds�per�idle�trip
2008 0.0102 0.0368 0.0783 0.0014 0.0016 0.0015 4.8811 0.000013 0.000014
2020 0.0063 0.0314 0.0890 0.0016 0.0004 0.0003 4.8822 0.000013 0.000014
2030 0.0057 0.0306 0.0905 0.0016 0.0001 0.0001 4.8464 0.000013 0.000013
2040 0.0056 0.0304 0.0908 0.0016 0.0001 0.0001 4.8791 0.000013 0.000014
2050 0.0056 0.0304 0.0908 0.0016 0.0001 0.0001 4.8791 0.000013 0.000014

from�EMFAC,�5mph,�for�onsite�travel

ROG CO NOX SOX PM10 PM2.5 CO2 N20 CH4
Pounds�per�mile
2008 0.0299 0.0655 0.0988 0.0001 0.0070 0.0064 8.3544 0.000011 0.000011
2020 0.0093 0.0213 0.0276 0.0001 0.0011 0.0009 8.4350 0.000011 0.000011
2030 0.0056 0.0138 0.0165 0.0001 0.0004 0.0003 8.4461 0.000011 0.000011
2040 0.0052 0.0129 0.0153 0.0001 0.0003 0.0002 8.4475 0.000011 0.000011
2050 0.0052 0.0129 0.0153 0.0001 0.0003 0.0002 8.4475 0.000011 0.000011

grams/mi� lbs/mile

GHG�ratio�to�
CO2�for�idling�

calcs
CH4 0.0051 1.12436E�05 2.77495E�06
N2O 0.0048 1.05822E�05 2.61171E�06 grams�per�pound 453.59

(Table�C.4)

Road�Dust�(EPA�AP�42,�Section�13.2.1�Paved�Roads,�November�2006)

PM10 PM2.5
pounds�per�mile 0.021722332 0.00325835

N2O�and�CH4�emission�factors�from�General�Reporting�Protocol,�Version�3.1.�(Jan�2009)

Criteria�Pollutants GHGs

Criteria�Pollutants GHGs



Program�Operations

ON�ROAD�DUST�MITIGATION�METHODOLOGY�AND�EMISISON�FACTOR

Methodology

EPA AP-42, Section 13.2.1, Paved Road (November 2006) http://www.epa.gov/ttn/chief/ap42/ch13/final/c13s0201_2006.pdf

Calculation

Emission Factor 
(lbs/VMT)

k sL W P N E
PM10 0.016 0.02 27.5 35 365.25 0.0217223
PM2.5 0.0024 0.02 27.5 35 365.25 0.0032583

E = particulate emission factor (lbs of particulate matter/VMT)

k  = particle size multiplier (lb/VMT) 0.016 for PM10, 0.0024 for PM2.5

sL = roadway silt loading (g/m2) 0.02 (freeway, SC portion of LA County)

W = average weight of vehicles on the road (tons) 27.5 average weight of hauling trucks (tons) - assuming 15 ton trucks, 1/2 of trips are full (15+25 tons) and 1/2 are empty (15 tons)

P = number of wet days with at least 0.254mm of precipitation 35 LA County http://lwf.ncdc.noaa.gov/oa/climate/online/ccd/prcpdays.html

37 Bakersfield http://lwf.ncdc.noaa.gov/oa/climate/online/ccd/prcpdays.html

N = number of days in the averaging period 365.25

Pollutant Variables

N number of days in the averaging period 365.25
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Project�Construction���Alternative�1

PROJECT�AND�PROGRAM�CONSTRUCTION�OVERLAP

Project�and�Program�Schedule�

PROJECT

Start�Date
Duration�
(Months) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 TBM�Mobilization 1/1/2015 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 JWPCP�East�Shaft�Site�Construction 1/1/2015 12 1 1 1 1 1 1 1 1 1 1 1 1
3 Assemble�TBM 4/1/2016 3 1 1 1
4 Onshore�Tunnel 7/1/2016 24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 TraPac�Shaft�Site�Construction 4/1/2016 12 1 1 1 1 1 1 1 1 1 1 1 1
6 LAXT�Shaft�Site�Construction 1/1/2015 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
7 Assemble�TBM 4/1/2016 3 1 1 1
8 Offshore�Tunnel 7/1/2016 79 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9 SW�Marine�Shaft�Site�Construction 7/1/2015 12 1 1 1 1 1 1 1 1 1 1 1 1
10 SP�Riser�Construction 10/1/2019 24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
11 SP�Diffuser�Construction 10/1/2021 12 1 1 1 1 1 1 1 1 1 1 1 1
12 Existing�Ocean�Outfall�Rehabilitation 10/1/2021 9 1 1 1 1 1 1 1 1 1

Timeslice

Possible�Start�
Date Possible�End�Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

JWPCP Solids Processing 1/1/2018 1/1/2050 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SJCWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
POWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LCWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LBWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SJCWRP Plant Expansion 1/1/2035 12/31/2040 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OVERLAPING�PHASES���>

JWPCP��Solids�
Processing�overlap

with�offshore�
tunneling�and�SP�

Diffuser�
Construction

JWPCP��Solids�
Processing�overlap�

with�offshore�
tunneling

Just�SJCWRP�Plant�ExpansionNO�PROGRAM�CONSTRUCTION
WRP�and�JWPCP�overlap�with�onshore�and�

offshore�tunneling
WRP�and�JWPCP�overlap�with�offshore�tunneling

WRP�and�JWPCP�
overlap�with�

offshore�tunneling�
and�SP�Riser�
construction

JWPCP��Solids�Processing�overlap�with�offshore�tunneling�and�SP�Riser�construction
JWPCP��Solids�Processing�overlap�with�offshore�tunneling,��

SP�Diffuser�Construction,�and�Existing�Ocean�Outfall�
Rehabilitation

2021 2022 2035 2040 2050

PROGRAM

H���8,�10� I���8,�11,�12 J���8,�11 K���8

2015 2016 2017 2018 2019 2020

2021 2022

Phase

A���1,�2,�6 B���1,�2,�6,�9 C���1,�6,�9 D���3,�5,�7,�9 E���4,�5,�8 F���4,�8 G���8

2015 2016 2017 2018 2019 2020



Project�Construction

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

1
TBM�
Mobilization

Equipment Type HP kW
Power�
Rating

LF
Number�
Active

Equipment�
Hrs/Day

Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.6 3.8 4.3 0.0 0.3 0.3 568.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2015 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 0 6 0.00 g/hp�hr 0.5 1.8 4.0 0.0 0.2 0.1 549.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.5 3.3 4.0 0.0 0.2 0.2 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 0 12 0.00 g/hp�hr 0.4 1.2 2.8 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 0 8 0.00 g/hp�hr 0.4 1.2 3.2 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349 0 349 0.54 0 6 0.00 g/hp�hr 0.4 1.4 3.4 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor�Grader offroad 259 0 259 0.61 0 6 0.00 g/hp�hr 0.4 1.3 3.9 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.6 3.8 4.2 0.0 0.3 0.3 568.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 0 8 0.00 g/hp�hr 0.4 1.3 3.4 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.2 1.0 1.9 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.5 1.4 5.3 0.0 0.2 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.4 1.3 4.0 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.4 1.3 3.5 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.3 2.6 4.7 0.0 0.1 0.1 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.4 1.3 4.0 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.3 1.2 3.3 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 0 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive�Dust 0.00 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Crew�Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2 JWPCP�East� Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2015 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 2 6 3840.00 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.8 14.9 5.1 0.0 0.7 0.6 4652.6 0.1 0.0 4654.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.5 9.4 3.3 0.0 0.4 0.4 4439.1 0.0 0.0 4440.1
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 1 8 957.60 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.2 2.6 1.0 0.0 0.1 0.1 1199.7 0.0 0.0 1200.0
Loader offroad 349 0 349 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.4 6.9 2.5 0.0 0.3 0.3 2833.4 0.0 0.0 2834.1
Motor�Grader offroad 259 0 259 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.2 2.8 1.2 0.0 0.2 0.1 1187.6 0.0 0.0 1188.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.1 2.4 1.0 0.0 0.1 0.1 1079.8 0.0 0.0 1080.1
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 130 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04
Fugitive�Dust 3250.00 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.4 1.8 15550.2 0.2 0.0 15554.2

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

Unmitigated�Daily�Emission�Rates�(lbs/day)Emission�FactorEquipment�Specs

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

On�Site�Total



Project�Construction

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

3 Assemble�TBM Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 0 6 0.00 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 0 12 0.00 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 0 8 0.00 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349 0 349 0.54 0 6 0.00 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor�Grader offroad 259 0 259 0.61 0 6 0.00 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 0 8 0.00 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 0 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive�Dust 0.00 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Crew�Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Onshore�Tunnel Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change�House offroad 0 16 16 1.00 1 24 384.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.0 0.0 0.0 0.0 0.0 0.0 261.5 0.0 0.0 262.5
Compressor�(2000�cfm) offroad 0 400 400 1.00 1 12 4800.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.0 0.0 0.0 0.0 0.0 0.0 3268.8 0.1 0.0 3280.9
Crawler�Crane offroad 500 0 500 0.64 0 6 0.00 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145 0 145 0.60 2 6 1044.00 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.2 7.6 1.2 0.0 0.4 0.3 1308.0 0.0 0.0 1308.4
Gantry�Crane offroad 160 160 1.00 1 3 480.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.0 0.0 0.0 0.0 0.0 0.0 326.9 0.0 0.0 328.1
Hydaulic�Excavator���Large offroad 518 0 518 0.57 0 12 0.00 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 0 8 0.00 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349 0 349 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.3 6.7 2.3 0.0 0.3 0.3 2833.4 0.0 0.0 2834.0
Motor�Grader offroad 259 0 259 0.61 0 6 0.00 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office�Trailers offroad 0 56 56 1.00 1 24 1344.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.0 0.0 0.0 0.0 0.0 0.0 915.3 0.0 0.0 918.7
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 1 24 3360.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.0 0.0 0.0 0.0 0.0 0.0 2288.2 0.1 0.0 2296.6
Shaft�Pump offroad 0 80 80 1.00 1 8 640.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.0 0.0 0.0 0.0 0.0 0.0 435.8 0.0 0.0 437.5
Shop�(mechanical) offroad 0 60 60 1.00 1 12 720.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.0 0.0 0.0 0.0 0.0 0.0 490.3 0.0 0.0 492.1
Shop�(welding) offroad 0 60 60 1.00 1 6 360.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.0 0.0 0.0 0.0 0.0 0.0 245.2 0.0 0.0 246.1
Site�Lighting offroad 0 8 8 1.00 1 24 192.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.0 0.0 0.0 0.0 0.0 0.0 130.8 0.0 0.0 131.2
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 1 12 59520.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.0 0.0 0.0 0.0 0.0 0.0 40533.0 1.7 0.4 40683.3
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 1 12 28800.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.0 0.0 0.0 0.0 0.0 0.0 19612.8 0.8 0.2 19685.5
Slurry�Separation�Plant offroad 0 3200 3200 1.00 1 19 60800.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.0 0.0 0.0 0.0 0.0 0.0 41404.7 1.7 0.4 41558.3
Street�Sweeper offroad 90 0 90 0.68 1 12 734.40 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.1 6.1 1.0 0.0 0.3 0.2 920.1 0.0 0.0 920.3
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 1 12 26880.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.0 0.0 0.0 0.0 0.0 0.0 18305.2 0.8 0.2 18373.1
Tower�Crane offroad 240 240 1.00 1 10 2400.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.0 0.0 0.0 0.0 0.0 0.0 1634.4 0.1 0.0 1640.5
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 1 24 71040.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.0 0.0 0.0 0.0 0.0 0.0 48378.1 2.0 0.4 48557.5
Water�Truck offroad 189 0 189 0.57 0 8 0.00 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker�Hoist offroad 0 28 28 1.00 1 3 84.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.0 0.0 0.0 0.0 0.0 0.0 57.2 0.0 0.0 57.4
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 5 12 11100.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.6 63.6 7.3 0.1 0.4 0.4 855.4 0.0 0.0 863.2
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 222 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88
Fugitive�Dust 5550.00 lbs/ton 0.000166 0.0000249 0.92 0.14 0.92 0.14

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.7 85.7 16.7 0.2 2.2 1.3 184474.9 7.5 1.7 185145.1

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16
On�Road�Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56
On�Road�Crew�Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95
On�Road�Crew�Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 8 5 243611 8 2 244474

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)



Project�Construction

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

5 TraPac�Shaft� Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 2 6 3840.00 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 3.92 14.12 31.41 0.05 1.20 1.07 4652.56 0.35 0.00 4659.98 0.7 14.1 4.7 0.0 0.7 0.6 4652.6 0.1 0.0 4653.9
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 1 12 3543.12 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 2.84 9.21 19.54 0.04 0.70 0.62 4439.05 0.26 0.00 4444.44 0.5 9.2 2.9 0.0 0.4 0.3 4439.1 0.0 0.0 4440.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 1 8 957.60 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.80 2.56 5.99 0.01 0.20 0.18 1199.74 0.07 0.00 1201.26 0.1 2.6 0.9 0.0 0.1 0.1 1199.7 0.0 0.0 1200.0
Loader offroad 349 0 349 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.3 6.7 2.3 0.0 0.3 0.3 2833.4 0.0 0.0 2834.0
Motor�Grader offroad 259 0 259 0.61 1 6 947.94 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.87 2.71 7.27 0.01 0.25 0.22 1187.64 0.08 0.00 1189.28 0.2 2.7 1.1 0.0 0.1 0.1 1187.6 0.0 0.0 1187.9
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 1 8 861.84 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.77 2.37 5.67 0.01 0.19 0.17 1079.77 0.07 0.00 1081.22 0.1 2.4 0.9 0.0 0.1 0.1 1079.8 0.0 0.0 1080.0
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 130 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04
Fugitive�Dust 3250.00 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.3 38.7 87.8 0.2 3.6 2.8 15550.2 1.0 0.0 15571.2 2.3 38.7 15.6 0.2 2.2 1.6 15550.2 0.2 0.0 15554.0

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 130 7800 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 10.66 44.92 121.07 0.31 7.05 5.84 31697.93 0.09 0.08 31725.36 4.88 24.36 53.53 0.30 2.93 2.04 31697.93 0.09 0.08 31725.36
On�Road�Truck onroad 130 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.91 4.22 11.31 0.00 0.08 0.08 629.25 0.00 0.00 629.25 0.73 3.95 11.81 0.00 0.00 0.00 629.25 0.00 0.00 629.25
On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08
On�Road�Crew�Vehicle onroad 20 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15

Total 23 88 217 0 11 9 48069 1 0 48130 8 67 78 0 5 4 48069 0 0 48113

Phase

6 LAXT�Shaft�Site� Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2015 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 2 6 3840.00 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.8 14.9 5.1 0.0 0.7 0.6 4652.6 0.1 0.0 4654.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.5 9.4 3.3 0.0 0.4 0.4 4439.1 0.0 0.0 4440.1
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 1 8 957.60 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.2 2.6 1.0 0.0 0.1 0.1 1199.7 0.0 0.0 1200.0
Loader offroad 349 0 349 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.4 6.9 2.5 0.0 0.3 0.3 2833.4 0.0 0.0 2834.1
Motor�Grader offroad 259 0 259 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.2 2.8 1.2 0.0 0.2 0.1 1187.6 0.0 0.0 1188.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.1 2.4 1.0 0.0 0.1 0.1 1079.8 0.0 0.0 1080.1
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 130 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04
Fugitive�Dust 3250.00 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.4 1.8 15550.2 0.2 0.0 15554.2

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total



Project�Construction

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

7 Assemble�TBM Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 0 6 0.00 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 0 12 0.00 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 0 8 0.00 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349 0 349 0.54 0 6 0.00 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor�Grader offroad 259 0 259 0.61 0 6 0.00 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 0 8 0.00 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 0 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive�Dust 0.00 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Crew�Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

8 Offshore�Tunnel Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change�House offroad 0 16 16 1.00 1 24 384.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.0 0.0 0.0 0.0 0.0 0.0 261.5 0.0 0.0 262.5
Compressor�(2000�cfm) offroad 0 400 400 1.00 1 12 4800.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.0 0.0 0.0 0.0 0.0 0.0 3268.8 0.1 0.0 3280.9
Crawler�Crane offroad 500 0 500 0.64 0 6 0.00 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145 0 145 0.60 2 6 1044.00 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.2 7.6 1.2 0.0 0.4 0.3 1308.0 0.0 0.0 1308.4
Gantry�Crane offroad 160 160 1.00 1 3 480.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.0 0.0 0.0 0.0 0.0 0.0 326.9 0.0 0.0 328.1
Hydaulic�Excavator���Large offroad 518 0 518 0.57 0 12 0.00 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 0 8 0.00 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349 0 349 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.3 6.7 2.3 0.0 0.3 0.3 2833.4 0.0 0.0 2834.0
Motor�Grader offroad 259 0 259 0.61 0 6 0.00 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office�Trailers offroad 0 56 56 1.00 1 24 1344.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.0 0.0 0.0 0.0 0.0 0.0 915.3 0.0 0.0 918.7
Shaft�and�Tunnel�Lighting offroad 0 200 200 1.00 1 24 4800.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.0 0.0 0.0 0.0 0.0 0.0 3268.8 0.1 0.0 3280.9
Shaft�Pump offroad 0 80 80 1.00 1 8 640.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.0 0.0 0.0 0.0 0.0 0.0 435.8 0.0 0.0 437.5
Shop�(mechanical) offroad 0 60 60 1.00 1 12 720.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.0 0.0 0.0 0.0 0.0 0.0 490.3 0.0 0.0 492.1
Shop�(welding) offroad 0 60 60 1.00 1 6 360.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.0 0.0 0.0 0.0 0.0 0.0 245.2 0.0 0.0 246.1
Site�Lighting offroad 0 8 8 1.00 1 24 192.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.0 0.0 0.0 0.0 0.0 0.0 130.8 0.0 0.0 131.2
Slurry�Circuit�Pumps�(discharge) offroad 0 8000 8000 1.00 1 12 96000.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 2.72 0.60 65618.29 0.0 0.0 0.0 0.0 0.0 0.0 65375.9 2.7 0.6 65618.3
Slurry�Circuit�Pumps�(feed) offroad 0 3760 3760 1.00 1 12 45120.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 1.28 0.28 30840.60 0.0 0.0 0.0 0.0 0.0 0.0 30726.7 1.3 0.3 30840.6
Slurry�Separation�Plant offroad 0 3200 3200 1.00 1 19 60800.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.0 0.0 0.0 0.0 0.0 0.0 41404.7 1.7 0.4 41558.3
Street�Sweeper offroad 90 0 90 0.68 1 12 734.40 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.1 6.1 1.0 0.0 0.3 0.2 920.1 0.0 0.0 920.3
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 1 12 26880.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.0 0.0 0.0 0.0 0.0 0.0 18305.2 0.8 0.2 18373.1
Tower�Crane offroad 240 240 1.00 1 10 2400.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.0 0.0 0.0 0.0 0.0 0.0 1634.4 0.1 0.0 1640.5
Tunnel�Ventilation�Fans offroad 0 3600 3600 1.00 1 24 86400.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 2.44 0.54 59056.46 0.0 0.0 0.0 0.0 0.0 0.0 58838.3 2.4 0.5 59056.5
Water�Truck offroad 189 0 189 0.57 0 8 0.00 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker�Hoist offroad 0 28 28 1.00 1 3 84.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.0 0.0 0.0 0.0 0.0 0.0 57.2 0.0 0.0 57.4
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 5 12 11100.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.6 63.6 7.3 0.1 0.4 0.4 855.4 0.0 0.0 863.2
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 282 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82
Fugitive�Dust 7050.00 lbs/ton 0.000166 0.0000249 1.17 0.18 1.17 0.18

10.8 86.2 149.5 0.2 6.2 5.0 231945.3 9.8 2.1 232797.4 4.8 86.2 18.0 0.2 2.5 1.4 231945.3 9.5 2.1 232791.4

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 282 16920 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 23.12 97.45 262.63 0.68 15.30 12.66 68760.13 0.19 0.18 68819.63 10.58 52.84 116.11 0.64 6.36 4.42 68760.13 0.19 0.18 68819.63
On�Road�Truck onroad 282 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.97 9.15 24.53 0.00 0.18 0.17 1364.98 0.00 0.00 1364.98 1.58 8.57 25.62 0.00 0.00 0.00 1364.98 0.00 0.00 1364.98
On�Road�Crew�Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95
On�Road�Crew�Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 37.04 206 432 1 22 18 305929 10 3 306986 18 161 155 1 9 6 305929 10 3 306980

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

On�Site�Total

Daily�Emission�Rates�(lbs/day)

Equipment�Specs Emission�Factor

Equipment�Specs Emission�Factor

Daily�Emission�Rates�(lbs/day)

On�Site�Total



Project�Construction

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

9 SW�Marine� Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2015 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 2 6 3840.00 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.8 14.9 5.1 0.0 0.7 0.6 4652.6 0.1 0.0 4654.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.5 9.4 3.3 0.0 0.4 0.4 4439.1 0.0 0.0 4440.1
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 1 8 957.60 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.2 2.6 1.0 0.0 0.1 0.1 1199.7 0.0 0.0 1200.0
Loader offroad 349 0 349 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.4 6.9 2.5 0.0 0.3 0.3 2833.4 0.0 0.0 2834.1
Motor�Grader offroad 259 0 259 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.2 2.8 1.2 0.0 0.2 0.1 1187.6 0.0 0.0 1188.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.1 2.4 1.0 0.0 0.1 0.1 1079.8 0.0 0.0 1080.1
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat���Aux offroad 57 0 57 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats offroad 400 0 400 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew�Boats���Aux offroad 25 0 25 0.43 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 0 2 0.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 130 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04
Fugitive�Dust 3250.00 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.4 1.8 15550.2 0.2 0.0 15554.2

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Phase

10 SP�Riser� Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2019 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 0 6 0.00 g/hp�hr 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 0 12 0.00 g/hp�hr 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 0 8 0.00 g/hp�hr 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349 0 349 0.54 0 6 0.00 g/hp�hr 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor�Grader offroad 259 0 259 0.61 0 6 0.00 g/hp�hr 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 0 8 0.00 g/hp�hr 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 3 2 2418.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77 1.2 26.7 21.8 0.0 0.6 0.5 4882.5 0.0 0.2 4951.8
Tugboat���Aux offroad 57 0 57 0.43 3 2 147.06 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16 0.1 1.6 1.3 0.0 0.0 0.0 296.9 0.0 0.0 301.2
Crew�Boats offroad 400 0 400 0.45 3 2 1080.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71 0.5 11.9 9.7 0.0 0.3 0.2 2180.8 0.0 0.1 2211.7
Crew�Boats���Aux offroad 25 0 25 0.43 3 2 64.50 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09 0.0 0.7 0.6 0.0 0.0 0.0 130.2 0.0 0.0 132.1
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 1 2 450.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.2 5.0 0.6 0.0 0.1 0.1 908.6 0.0 0.0 921.5
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 16 5 g/idle�hr 8.727 43.027 120.566 0.063 0.585 0.538 6617.135 0.000 0.000 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45
Fugitive�Dust 400.00 lbs/ton 0.000166 0.0000249 0.07 0.01 0.07 0.01

2.1 46.0 37.8 0.1 1.1 0.9 8418.5 0.0 0.4 8537.7 2.1 46.0 34.4 0.1 1.0 0.9 8418.5 0.0 0.4 8537.6

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 16 960 g/mile 0.451 2.032 4.942 0.018 0.306 0.243 1842.488 0.005 0.005 0.96 4.30 10.46 0.04 0.65 0.52 3899.45 0.01 0.01 3902.82 0.60 3.02 6.30 0.04 0.37 0.26 3899.45 0.01 0.01 3902.82
On�Road�Truck onroad 16 g/trip 2.919 14.346 40.202 0.000 0.195 0.179 2196.372 0.000 0.000 0.10 0.51 1.42 0.00 0.01 0.01 77.47 0.00 0.00 77.47 0.09 0.49 1.45 0.00 0.00 0.00 77.47 0.00 0.00 77.47
On�Road�Crew�Vehicle onroad 20 30 600 g/mile 0.129 1.043 0.083 0.004 0.034 0.019 391.398 0.040 0.038 0.17 1.38 0.11 0.01 0.04 0.03 517.72 0.05 0.05 534.23 0.17 1.38 0.11 0.01 0.04 0.03 517.72 0.05 0.05 534.23
On�Road�Crew�Vehicle onroad 30 g/trip 0.161 2.214 0.136 0.000 0.007 0.006 70.846 0.000 0.000 0.01 0.15 0.01 0.00 0.00 0.00 4.69 0.00 0.00 4.69 0.01 0.15 0.01 0.00 0.00 0.00 4.69 0.00 0.00 4.69

Total 3 52 49 0 2 1 12898 0 0 13037 3 51 42 0 1 1 12898 0 0 13037

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)Emission�Factor Daily�Emission�Rates�(lbs/day)

Equipment�Specs Emission�Factor

Equipment�Specs

On�Site�Total

Daily�Emission�Rates�(lbs/day)

On�Site�Total



Project�Construction

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

11 SP�Diffuser� Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2021 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 0 6 0.00 g/hp�hr 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 0 12 0.00 g/hp�hr 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 0 8 0.00 g/hp�hr 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349 0 349 0.54 0 6 0.00 g/hp�hr 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor�Grader offroad 259 0 259 0.61 0 6 0.00 g/hp�hr 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 0 8 0.00 g/hp�hr 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 2 2 1612.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.8 17.8 14.5 0.0 0.4 0.4 3255.0 0.0 0.1 3301.2
Tugboat���Aux offroad 57 0 57 0.43 2 2 98.04 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.0 1.1 0.9 0.0 0.0 0.0 198.0 0.0 0.0 200.8
Crew�Boats offroad 400 0 400 0.45 1 2 360.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.2 4.0 3.2 0.0 0.1 0.1 726.9 0.0 0.0 737.2
Crew�Boats���Aux offroad 25 0 25 0.43 1 2 21.50 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.0 0.2 0.2 0.0 0.0 0.0 43.4 0.0 0.0 44.0
Crane�Barge offroad 750 0 750 0.43 1 8 2580.00 g/hp�hr 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000 0.86 5.70 3.38 0.03 0.10 0.09 3232.39 0.08 0.00 3234.03 0.2 5.7 0.5 0.0 0.1 0.1 3232.4 0.0 0.0 3232.7
Pipe�Barge offroad 2000 0 2000 0.59 1 8 9440.00 g/hp�hr 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000 7.35 24.46 76.05 0.12 1.82 1.62 11827.05 0.66 0.00 11840.97 1.3 24.5 11.4 0.1 1.0 0.9 11827.1 0.1 0.0 11829.6
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 2 8 5920.00 g/hp�hr 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000 3.85 14.31 22.92 0.07 0.84 0.75 7416.97 0.35 0.00 7424.26 0.7 14.3 3.4 0.1 0.5 0.4 7417.0 0.1 0.0 7418.3
Service�Vessel offroad 500 0 500 0.45 1 2 450.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.2 5.0 0.6 0.0 0.1 0.1 908.6 0.0 0.0 921.5
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 1 4 510.00 g/hp�hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.33 1.27 2.20 0.01 0.07 0.07 638.96 0.03 0.00 639.58 0.1 1.3 0.3 0.0 0.0 0.0 639.0 0.0 0.0 639.1
Pump offroad 500 0 500 0.74 1 8 2960.00 g/hp�hr 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000 1.30 6.65 10.84 0.04 0.36 0.32 3708.48 0.12 0.00 3710.94 0.2 6.7 1.6 0.0 0.2 0.2 3708.5 0.0 0.0 3708.9

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 16 5 g/idle�hr 8.384 42.520 121.509 0.063 0.447 0.411 6617.134 0.000 0.000 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45
Fugitive�Dust 400.00 lbs/ton 0.000166 0.0000249 0.07 0.01 0.07 0.01

15.0 80.5 138.6 0.3 3.9 3.4 31975.2 1.3 0.2 32074.0 3.8 80.5 37.1 0.3 2.4 2.1 31975.2 0.3 0.2 32052.7

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 16 960 g/mile 0.380 1.772 4.061 0.018 0.259 0.201 1847.375 0.005 0.005 0.80 3.75 8.59 0.04 0.55 0.42 3909.79 0.01 0.01 3913.16 0.60 3.00 6.17 0.04 0.38 0.27 3909.79 0.01 0.01 3913.16
On�Road�Truck onroad 16 g/trip 2.801 14.165 40.495 0.000 0.160 0.147 2214.169 0.000 0.000 0.10 0.50 1.43 0.00 0.01 0.01 78.10 0.00 0.00 78.10 0.09 0.49 1.45 0.00 0.00 0.00 78.10 0.00 0.00 78.10
On�Road�Crew�Vehicle onroad 20 30 600 g/mile 0.119 0.917 0.071 0.004 0.034 0.020 392.297 0.038 0.035 0.16 1.21 0.09 0.01 0.04 0.03 518.91 0.05 0.05 534.32 0.16 1.21 0.09 0.01 0.04 0.03 518.91 0.05 0.05 534.32
On�Road�Crew�Vehicle onroad 30 g/trip 0.133 1.862 0.110 0.000 0.007 0.006 70.628 0.000 0.000 0.01 0.12 0.01 0.00 0.00 0.00 4.67 0.00 0.00 4.67 0.01 0.12 0.01 0.00 0.00 0.00 4.67 0.00 0.00 4.67

Total 16 86 148 0 4 4 36467 1 0 36585 5 85 44 0 3 2 36467 0 0 36564

Phase

12 Existing�Ocean� Equipment Type HP kW Power� LF Number� Equipment� Daily�Hp�hr E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start�Date Backhoe/Loader offroad 120 0 120 0.55 0 18 0.00 g/hp�hr 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2021 Change�House offroad 0 16 16 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor�(2000�cfm) offroad 0 400 400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler�Crane offroad 500 0 500 0.64 0 6 0.00 g/hp�hr 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145 0 145 0.60 0 6 0.00 g/hp�hr 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry�Crane offroad 160 160 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Large offroad 518 0 518 0.57 0 12 0.00 g/hp�hr 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic�Excavator���Medium offroad 210 0 210 0.57 0 8 0.00 g/hp�hr 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349 0 349 0.54 0 6 0.00 g/hp�hr 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor�Grader offroad 259 0 259 0.61 0 6 0.00 g/hp�hr 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office�Trailers offroad 0 56 56 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�and�Tunnel�Lighting offroad 0 140 140 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft�Pump offroad 0 80 80 1.00 0 8 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(mechanical) offroad 0 60 60 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop�(welding) offroad 0 60 60 1.00 0 6 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site�Lighting offroad 0 8 8 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(discharge) offroad 0 4960 4960 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Circuit�Pumps�(feed) offroad 0 2400 2400 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry�Separation�Plant offroad 0 3200 3200 1.00 0 19 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street�Sweeper offroad 90 0 90 0.68 0 12 0.00 g/hp�hr 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM�&�Trailing�gear offroad 0 2240 2240 1.00 0 12 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower�Crane offroad 240 240 1.00 0 10 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel�Ventilation�Fans offroad 0 2960 2960 1.00 0 24 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water�Truck offroad 189 0 189 0.57 0 8 0.00 g/hp�hr 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker�Hoist offroad 0 28 28 1.00 0 3 0.00 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad 1300 0 1300 0.31 2 2 1612.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.8 17.8 14.5 0.0 0.4 0.4 3255.0 0.0 0.1 3301.2
Tugboat���Aux offroad 57 0 57 0.43 2 2 98.04 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.0 1.1 0.9 0.0 0.0 0.0 198.0 0.0 0.0 200.8
Crew�Boats offroad 400 0 400 0.45 1 2 360.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.2 4.0 3.2 0.0 0.1 0.1 726.9 0.0 0.0 737.2
Crew�Boats���Aux offroad 25 0 25 0.43 1 2 21.50 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.0 0.2 0.2 0.0 0.0 0.0 43.4 0.0 0.0 44.0
Crane�Barge offroad 750 0 750 0.43 0 8 0.00 g/hp�hr 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe�Barge offroad 2000 0 2000 0.59 0 8 0.00 g/hp�hr 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump�Barge offroad 250 0 250 0.51 0 8 0.00 g/hp�hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service�Vessel offroad 500 0 500 0.45 1 2 450.00 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.2 5.0 0.6 0.0 0.1 0.1 908.6 0.0 0.0 921.5
Locomotives offroad 185 0 185 1.00 0 12 0.00 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad 250 0 250 0.51 0 4 0.00 g/hp�hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad 500 0 500 0.74 0 8 0.00 g/hp�hr 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time� Tons�Soil
On�Road�Truck���Idle onroad 0 5 g/idle�hr 8.384 42.520 121.509 0.063 0.447 0.411 6617.134 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive�Dust 0.00 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8 1.3 28.0 19.4 0.0 0.6 0.5 5131.9 0.0 0.2 5204.7

Miles�/� Daily�Trips Miles�/�Day Acres�Disturbed
On�Road�Truck onroad 60 0 0 g/mile 0.380 1.772 4.061 0.018 0.259 0.201 1847.375 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Truck onroad 0 g/trip 2.801 14.165 40.495 0.000 0.160 0.147 2214.169 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.119 0.917 0.071 0.004 0.034 0.020 392.297 0.038 0.035 0.10 0.81 0.06 0.00 0.03 0.02 345.94 0.03 0.03 356.21 0.10 0.81 0.06 0.00 0.03 0.02 345.94 0.03 0.03 356.21
On�Road�Crew�Vehicle onroad 20 g/trip 0.133 1.862 0.110 0.000 0.007 0.006 70.628 0.000 0.000 0.01 0.08 0.00 0.00 0.00 0.00 3.11 0.00 0.00 3.12 0.01 0.08 0.00 0.00 0.00 0.00 3.11 0.00 0.00 3.12

Total 1 29 23 0 1 1 5481 0 0 5564 1 29 20 0 1 1 5481 0 0 5564

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�1

EMISSIONS�BY�PHASE

PROJECT
Start�Date Duration�(Months) �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�

1 TBM�Mobilization 1/1/2015 15 ���������������� �������������������������� �������������������� �������������������� �������������������� �������������������� ������������������������ �������������������� �������������������������� ������������������������������� �������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������������������� ������������������ ������������������ ����������������������
2 JWPCP�East�Shaft�Site�Construction 1/1/2015 12 �����������12� ���������������������40� ���������������97� �����������������0� �����������������4� �����������������3� �����������15,550� �����������������1� �������������������������� �������������������15,572� �����������������2� ���������������40� ���������������17� �����������������0� �����������������2� �����������������2� ������������15,550� ���������������0� ������������������ ����������15,554�
3 Assemble�TBM 4/1/2016 3 ���������������� �������������������������� �������������������� �������������������� �������������������� �������������������� ������������������������ �������������������� �������������������������� ������������������������������� �������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������������������� ������������������ ������������������ ����������������������
4 Onshore�Tunnel 7/1/2016 24 �����������11� ���������������������86� �������������148� �����������������0� �����������������6� �����������������5� ���������184,475� �����������������8� �����������������������2� ����������������185,151� �����������������5� ���������������86� ���������������17� �����������������0� �����������������2� �����������������1� ����������184,475� ���������������8� ���������������2� ��������185,145�
5 TraPac�Shaft�Site�Construction 4/1/2016 12 �����������11� ���������������������39� ���������������88� �����������������0� �����������������4� �����������������3� �����������15,550� �����������������1� �������������������������� �������������������15,571� ���������2.257� ���������������39� ���������������16� �����������������0� �����������������2� �����������������2� ������������15,550� ���������������0� ������������������ ����������15,554�
6 LAXT�Shaft�Site�Construction 1/1/2015 15 �����������12� ���������������������40� ���������������97� �����������������0� �����������������4� �����������������3� �����������15,550� �����������������1� �������������������������� �������������������15,572� �����������������2� ���������������40� ���������������17� �����������������0� �����������������2� �����������������2� ������������15,550� ���������������0� ������������������ ����������15,554�
7 Assemble�TBM 4/1/2016 3 ���������������� �������������������������� �������������������� �������������������� �������������������� �������������������� ������������������������ �������������������� �������������������������� ������������������������������� �������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������������������� ������������������ ������������������ ����������������������
8 Offshore�Tunnel 7/1/2016 79 �����������11� ���������������������86� �������������149� �����������������0� �����������������6� �����������������5� ���������231,945� ���������������10� �����������������������2� ����������������232,797� �����������������5� ���������������86� ���������������18� �����������������0� �����������������2� �����������������1� ����������231,945� ���������������9� ���������������2� ��������232,791�
9 SW�Marine�Shaft�Site�Construction 7/1/2015 12 �����������12� ���������������������40� ���������������97� �����������������0� �����������������4� �����������������3� �����������15,550� �����������������1� �������������������������� �������������������15,572� �����������������2� ���������������40� ���������������17� �����������������0� �����������������2� �����������������2� ������������15,550� ���������������0� ������������������ ����������15,554�
10 SP�Riser�Construction 10/1/2019 24 �������������2� ���������������������46� ���������������38� �����������������0� �����������������1� �����������������1� �������������8,419� �����������������0� �����������������������0� ���������������������8,538� �����������������2� ���������������46� ���������������34� �����������������0� �����������������1� �����������������1� ��������������8,419� ���������������0� ���������������0� �������������8,538�
11 SP�Diffuser�Construction 10/1/2021 12 �����������15� ���������������������81� �������������139� �����������������0� �����������������4� �����������������3� �����������31,975� �����������������1� �����������������������0� �������������������32,074� �����������������4� ���������������81� ���������������37� �����������������0� �����������������2� �����������������2� ������������31,975� ���������������0� ���������������0� ����������32,053�
12 Existing�Ocean�Outfall�Rehabilitation 10/1/2021 9 �������������1� ���������������������28� ���������������23� �����������������0� �����������������1� �����������������1� �������������5,132� �����������������0� �����������������������0� ���������������������5,205� �����������������1� ���������������28� ���������������19� �����������������0� �����������������1� �����������������1� ��������������5,132� ���������������0� ���������������0� �������������5,205�

Start�Date Duration�(Months) ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 ���������������� �������������������������� �������������������� �������������������� �������������������� �������������������� ������������������������ �������������������� �������������������������� ������������������������������� �������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������������������� ������������������ ������������������ ����������������������
2 JWPCP�East�Shaft�Site�Construction 1/1/2015 12 �����������25� ���������������������94� �������������244� �����������������0� ���������������12� ���������������10� �����������48,047� �����������������1� �����������������������0� �������������������48,109� �����������������8� ���������������68� ���������������81� �����������������0� �����������������5� �����������������4� ������������48,047� ���������������0� ���������������0� ����������48,091�
3 Assemble�TBM 4/1/2016 3 ���������������� �������������������������� �������������������� �������������������� �������������������� �������������������� ������������������������ �������������������� �������������������������� ������������������������������� �������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������������������� ������������������ ������������������ ����������������������
4 Onshore�Tunnel 7/1/2016 24 �����������32� ������������������183� �������������371� �����������������1� ���������������18� ���������������15� ���������243,611� �����������������8� �����������������������2� ����������������244,480� ���������������16� �������������147� �������������125� �����������������1� �����������������8� �����������������5� ����������243,611� ���������������8� ���������������2� ��������244,474�
5 TraPac�Shaft�Site�Construction 4/1/2016 12 �����������23� ���������������������88� �������������217� �����������������0� ���������������11� �����������������9� �����������48,069� �����������������1� �����������������������0� �������������������48,130� �����������������8� ���������������67� ���������������78� �����������������0� �����������������5� �����������������4� ������������48,069� ���������������0� ���������������0� ����������48,113�
6 LAXT�Shaft�Site�Construction 1/1/2015 15 �����������25� ���������������������94� �������������244� �����������������0� ���������������12� ���������������10� �����������48,047� �����������������1� �����������������������0� �������������������48,109� �����������������8� ���������������68� ���������������81� �����������������0� �����������������5� �����������������4� ������������48,047� ���������������0� ���������������0� ����������48,091�
7 Assemble�TBM 4/1/2016 3 ���������������� �������������������������� �������������������� �������������������� �������������������� �������������������� ������������������������ �������������������� �������������������������� ������������������������������� �������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������������������� ������������������ ������������������ ����������������������
8 Offshore�Tunnel 7/1/2016 79 �����������37� ������������������206� �������������432� �����������������1� ���������������22� ���������������18� ���������305,929� ���������������10� �����������������������3� ����������������306,986� ���������������18� �������������161� �������������155� �����������������1� �����������������9� �����������������6� ����������305,929� �������������10� ���������������3� ��������306,980�
9 SW�Marine�Shaft�Site�Construction 7/1/2015 12 �����������25� ���������������������94� �������������244� �����������������0� ���������������12� ���������������10� �����������48,047� �����������������1� �����������������������0� �������������������48,109� �����������������8� ���������������68� ���������������81� �����������������0� �����������������5� �����������������4� ������������48,047� ���������������0� ���������������0� ����������48,091�
10 SP�Riser�Construction 10/1/2019 24 �������������3� ���������������������52� ���������������49� �����������������0� �����������������2� �����������������1� �����������12,898� �����������������0� �����������������������0� �������������������13,037� �����������������3� ���������������51� ���������������42� �����������������0� �����������������1� �����������������1� ������������12,898� ���������������0� ���������������0� ����������13,037�
11 SP�Diffuser�Construction 10/1/2021 12 �����������16� ���������������������86� �������������148� �����������������0� �����������������4� �����������������4� �����������36,467� �����������������1� �����������������������0� �������������������36,585� �����������������5� ���������������85� ���������������44� �����������������0� �����������������3� �����������������2� ������������36,467� ���������������0� ���������������0� ����������36,564�
12 Existing�Ocean�Outfall�Rehabilitation 10/1/2021 9 �������������1� �������������28.906� ���������������23� �����������������0� �����������������1� �����������������1� �������������5,481� �����������������0� �����������������������0� ���������������������5,564� �����������������1� ���������������29� ���������������20� �����������������0� �����������������1� �����������������1� ��������������5,481� ���������������0� ���������������0� �������������5,564�

Phase

Mitigated�Localized�Daily�Emission�Rates�(lbs/day)

Mitigated�Regional�Daily�Emission�Rates�(lbs/day)

Phase

Unmitigated�Localized�Daily�Emission�Rates�(lbs/day)

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�1

EMISSIONS�BY�DAY

Timeslice Phase �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�
A 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

2 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
Total 49������������� 188����������� 488������������ 1���������������� 24������������ 20����������� 96,094������������ 2�������������� 0�������������� 96,218������������ 16����������� 137����������� 163���������� 1�������������� 10����������� 7�������������� 96,094������������ 1�������������� 0�������������� 96,181������������

B 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
2 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
Total 74������������� 282����������� 732������������ 1���������������� 36������������ 29����������� 144,140���������� 4�������������� 0�������������� 144,327���������� 24����������� 205����������� 244���������� 1�������������� 16����������� 11����������� 144,140���������� 1�������������� 0�������������� 144,272����������

C 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
Total ������������� ������������� ������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

D 3 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
5 23�������������� 88�������������� 217������������ 0���������������� 11������������� 9�������������� 48,069������������ 1�������������� 0�������������� 48,130������������ 8�������������� 67�������������� 78������������� 0�������������� 5�������������� 4�������������� 48,069������������ 0�������������� 0�������������� 48,113������������
7 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
Total 48������������� 182����������� 461������������ 1���������������� 23������������ 19����������� 96,116������������ 2�������������� 0�������������� 96,239������������ 16����������� 136����������� 159���������� 1�������������� 10����������� 7�������������� 96,116������������ 1�������������� 0�������������� 96,204������������

E 4 32�������������� 183����������� 371������������ 1���������������� 18������������� 15������������ 243,611���������� 8�������������� 2�������������� 244,480���������� 16������������ 147����������� 125���������� 1�������������� 8�������������� 5�������������� 243,611���������� 8�������������� 2�������������� 244,474����������
5 23�������������� 88�������������� 217������������ 0���������������� 11������������� 9�������������� 48,069������������ 1�������������� 0�������������� 48,130������������ 8�������������� 67�������������� 78������������� 0�������������� 5�������������� 4�������������� 48,069������������ 0�������������� 0�������������� 48,113������������
8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
Total 92������������� 477����������� 1,020�������� 2���������������� 51������������ 42����������� 597,610���������� 20����������� 5�������������� 599,596���������� 41����������� 375����������� 358���������� 2�������������� 22����������� 15����������� 597,610���������� 19����������� 5�������������� 599,566����������

F 4 32�������������� 183����������� 371������������ 1���������������� 18������������� 15������������ 243,611���������� 8�������������� 2�������������� 244,480���������� 16������������ 147����������� 125���������� 1�������������� 8�������������� 5�������������� 243,611���������� 8�������������� 2�������������� 244,474����������
8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
Total 69������������� 389����������� 802������������ 2���������������� 40������������ 33����������� 549,540���������� 19����������� 5�������������� 551,466���������� 34����������� 308����������� 279���������� 2�������������� 17����������� 11����������� 549,540���������� 18����������� 5�������������� 551,454����������

G 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
Total 37������������� 206����������� 432������������ 1���������������� 22������������ 18����������� 305,929���������� 10����������� 3�������������� 306,986���������� 18����������� 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10����������� 3�������������� 306,980����������

H 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
10 3���������������� 52�������������� 49�������������� 0���������������� 2��������������� 1�������������� 12,898������������ 0�������������� 0�������������� 13,037������������ 3�������������� 51�������������� 42������������� 0�������������� 1�������������� 1�������������� 12,898������������ 0�������������� 0�������������� 13,037������������
Total 40������������� 258����������� 481������������ 1���������������� 24������������ 19����������� 318,827���������� 11����������� 3�������������� 320,023���������� 21����������� 211����������� 197���������� 1�������������� 11����������� 7�������������� 318,827���������� 10����������� 3�������������� 320,017����������

I 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
11 16�������������� 86�������������� 148������������ 0���������������� 4��������������� 4�������������� 36,467������������ 1�������������� 0�������������� 36,585������������ 5�������������� 85�������������� 44������������� 0�������������� 3�������������� 2�������������� 36,467������������ 0�������������� 0�������������� 36,564������������
12 1���������������� 29�������������� 23�������������� 0���������������� 1��������������� 1�������������� 5,481�������������� 0�������������� 0�������������� 5,564�������������� 1�������������� 29�������������� 20������������� 0�������������� 1�������������� 1�������������� 5,481�������������� 0�������������� 0�������������� 5,564��������������
Total 54������������� 321����������� 603������������ 1���������������� 27������������ 22����������� 347,877���������� 12����������� 3�������������� 349,135���������� 24����������� 275����������� 219���������� 1�������������� 13����������� 9�������������� 347,877���������� 11����������� 3�������������� 349,107����������

J 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
11 16�������������� 86�������������� 148������������ 0���������������� 4��������������� 4�������������� 36,467������������ 1�������������� 0�������������� 36,585������������ 5�������������� 85�������������� 44������������� 0�������������� 3�������������� 2�������������� 36,467������������ 0�������������� 0�������������� 36,564������������
Total 53������������� 292����������� 580������������ 1���������������� 26������������ 22����������� 342,396���������� 12����������� 3�������������� 343,571���������� 23����������� 246����������� 199���������� 1�������������� 12����������� 8�������������� 342,396���������� 10����������� 3�������������� 343,543����������

K 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
Total 37������������� 206����������� 432������������ 1���������������� 22������������ 18����������� 305,929���������� 10����������� 3�������������� 306,986���������� 18����������� 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10����������� 3�������������� 306,980����������

92������������� 477����������� 1,020�������� 2���������������� 51������������ 42����������� 597,610���������� 20����������� 5�������������� 599,596���������� 41����������� 375����������� 358���������� 2�������������� 22����������� 15����������� 597,610���������� 19����������� 5�������������� 599,566����������

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day) Mitigated�Regional�Daily�Emission�Rates�(lbs/day)

Maximum�Daily�Emissions



Project�Construction���Alternative�1
GHG�EMISSIONS�BY�PHASE�

Start�Date
Duration�
(Months) CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������
2 JWPCP�East�Shaft�Site�Construction 1/1/2015 12 ������������5,817� ��������������������0� ��������������������0� ������������5,825� ������������5,817� ��������������������0� ��������������������0� ������������5,823�
3 Assemble�TBM 4/1/2016 3 ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������
4 Onshore�Tunnel 7/1/2016 24 ����������59,073� ��������������������2� ��������������������1� ����������59,284� ����������59,073� ��������������������2� ��������������������1� ����������59,283�
5 TraPac�Shaft�Site�Construction 4/1/2016 12 ������������5,820� ��������������������0� ��������������������0� ������������5,828� ������������5,820� ��������������������0� ��������������������0� ������������5,825�
6 LAXT�Shaft�Site�Construction 1/1/2015 15 ������������7,272� ��������������������0� ��������������������0� ������������7,281� ������������7,272� ��������������������0� ��������������������0� ������������7,278�
7 Assemble�TBM 4/1/2016 3 ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������
8 Offshore�Tunnel 7/1/2016 79 ��������241,584� ��������������������8� ��������������������2� ��������242,419� ��������241,584� ��������������������8� ��������������������2� ��������242,414�
9 SW�Marine�Shaft�Site�Construction 7/1/2015 12 ������������5,833� ��������������������0� ��������������������0� ������������5,841� ������������5,833� ��������������������0� ��������������������0� ������������5,839�

10 SP�Riser�Construction 10/1/2019 24 ������������3,132� ��������������������0� ��������������������0� ������������3,166� ������������3,132� ��������������������0� ��������������������0� ������������3,166�
11 SP�Diffuser�Construction 10/1/2021 12 ������������4,415� ��������������������0� ��������������������0� ������������4,430� ������������4,415� ��������������������0� ��������������������0� ������������4,427�
12 Existing�Ocean�Outfall�Rehabilitation 10/1/2021 9 ����������������496� ��������������������0� ��������������������0� ����������������503� ����������������496� ��������������������0� ��������������������0� ����������������503�

Total 334,576������ 334,558�����
Amortized�Total 11,153�������� 11,152�������

Phase

Unmitigated�Emissions�(Metric�Tons�per�Phase) Mitigated�Emissions�(Metric�Tons�per�Phase)



Emission Factors and Mitigation Reductions for all Project 
Construction Phases and Alternatives 



Project�Construction
OFFROAD�EMISSION�FACTORS

CY Season Equipment Fuel MaxHP AveHP Class Activity ROG�Exhaust CO�Exhaust NOX�Exhaust CO2�Exhaust SO2�Exhaust PM�Exhaust N2O�Exhaust CH4�Exhaust LoadFactor ROG CO NOX SO2 PM10 PM25 CO2 CH4 N2O
2014 Annual Hydraulic�Excavator���Medium D 250 222 Construction�and�Mining�Equipment 6.78E+01 4.00E�03 1.18E�02 3.44E�02 5.37E+00 6.05E�05 1.13E�03 0.00E+00 3.61E�04 0.57 0.423 1.246 3.642 0.006 0.120 0.107 568.300 0.038 0.000
2014 Annual Hydraulic�Excavator���Large D 500 327 Construction�and�Mining�Equipment 4.89E+01 4.05E�03 1.25E�02 3.22E�02 5.71E+00 5.60E�05 1.13E�03 0.00E+00 3.66E�04 0.57 0.403 1.239 3.206 0.006 0.113 0.100 568.300 0.036 0.000
2014 Annual Motor�Grader D 250 225 Construction�and�Mining�Equipment 3.03E+01 2.13E�03 6.31E�03 1.96E�02 2.60E+00 2.93E�05 6.75E�04 0.00E+00 1.92E�04 0.61 0.465 1.377 4.270 0.006 0.147 0.131 568.300 0.042 0.000
2014 Annual Forklift D 175 166 Construction�and�Mining�Equipment 1.24E+01 7.91E�04 4.49E�03 6.08E�03 7.74E�01 8.71E�06 3.34E�04 0.00E+00 7.14E�05 0.60 0.581 3.299 4.466 0.006 0.245 0.218 568.300 0.052 0.000
2014 Annual Loader D 500 350 Construction�and�Mining�Equipment 2.71E+01 2.39E�03 8.20E�03 2.10E�02 3.20E+00 3.14E�05 7.49E�04 0.00E+00 2.16E�04 0.54 0.425 1.455 3.732 0.006 0.133 0.118 568.300 0.038 0.000
2014 Annual Backhoe/Loader D 120 75 Construction�and�Mining�Equipment 3.50E+02 1.12E�02 6.13E�02 7.46E�02 9.04E+00 1.06E�04 5.95E�03 0.00E+00 1.01E�03 0.55 0.704 3.853 4.694 0.007 0.374 0.333 568.300 0.064 0.000
2014 Annual Crawler�Crane D 500 334 Construction�and�Mining�Equipment 2.67E+01 3.22E�03 1.18E�02 2.75E�02 3.45E+00 3.39E�05 1.06E�03 0.00E+00 2.90E�04 0.64 0.512 1.873 4.383 0.005 0.169 0.150 549.583 0.046 0.000
2014 Annual Street�Sweeper D 120 88 Industrial�Equipment 3.16E+01 1.41E�03 7.92E�03 9.63E�03 1.19E+00 1.39E�05 7.68E�04 0.00E+00 1.27E�04 0.68 0.676 3.798 4.616 0.007 0.368 0.328 568.300 0.061 0.000
2014 Annual Water�Truck D 250 233 Construction�and�Mining�Equipment 1.53E+01 1.02E�03 2.88E�03 8.52E�03 1.28E+00 1.44E�05 2.83E�04 0.00E+00 9.18E�05 0.57 0.453 1.283 3.796 0.006 0.126 0.112 568.299 0.041 0.000
2014 Annual Pipe�Barge D 9999 1002 Industrial�Equipment 1.29E+01 4.26E�03 1.30E�02 4.79E�02 4.78E+00 4.69E�05 1.42E�03 0.00E+00 3.85E�04 0.59 0.507 1.550 5.697 0.006 0.168 0.150 568.300 0.046 0.000
2014 Annual Crane�Barge D 750 668 Dredging 1.70E�01 1.27E�05 5.39E�05 1.20E�04 3.05E�02 3.00E�07 3.93E�06 0.00E+00 1.14E�06 0.43 0.235 1.003 2.233 0.006 0.073 0.065 568.300 0.021 0.000
2014 Annual Hoist D 250 213 Dredging 2.31E+00 1.18E�04 3.58E�04 1.23E�03 1.57E�01 1.77E�06 3.98E�05 0.00E+00 1.07E�05 0.51 0.428 1.295 4.446 0.006 0.144 0.128 568.300 0.039 0.000
2014 Annual Pump�(Dredging) D 500 386 Dredging 6.37E�01 6.16E�05 2.48E�04 7.39E�04 1.14E�01 1.12E�06 2.29E�05 0.00E+00 5.55E�06 0.74 0.307 1.238 3.685 0.006 0.114 0.102 568.300 0.028 0.000
2014 Annual Generator�(Dredging) D 500 401 Dredging 2.98E+00 4.03E�04 1.29E�03 3.83E�03 5.54E�01 5.44E�06 1.32E�04 0.00E+00 3.64E�05 0.74 0.413 1.323 3.924 0.006 0.136 0.121 568.300 0.037 0.000
2014 Annual Dump�Barge D 250 218 Dredging 1.85E�01 9.70E�06 2.93E�05 1.01E�04 1.29E�02 1.45E�07 3.26E�06 0.00E+00 8.75E�07 0.51 0.428 1.295 4.446 0.006 0.144 0.128 568.300 0.039 0.000
2015 Annual Hydraulic�Excavator���Medium D 250 222 Construction�and�Mining�Equipment 6.87E+01 3.84E�03 1.18E�02 3.09E�02 5.45E+00 6.13E�05 1.02E�03 0.00E+00 3.47E�04 0.57 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000
2015 Annual Hydraulic�Excavator���Large D 500 327 Construction�and�Mining�Equipment 4.96E+01 3.91E�03 1.23E�02 2.89E�02 5.79E+00 5.68E�05 1.03E�03 0.00E+00 3.53E�04 0.57 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000
2015 Annual Motor�Grader D 250 225 Construction�and�Mining�Equipment 3.07E+01 2.04E�03 6.20E�03 1.79E�02 2.64E+00 2.97E�05 6.15E�04 0.00E+00 1.84E�04 0.61 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000
2015 Annual Forklift D 175 166 Construction�and�Mining�Equipment 1.26E+01 7.43E�04 4.55E�03 5.54E�03 7.85E�01 8.84E�06 3.03E�04 0.00E+00 6.70E�05 0.60 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000
2015 Annual Loader D 500 350 Construction�and�Mining�Equipment 2.74E+01 2.30E�03 7.96E�03 1.93E�02 3.25E+00 3.19E�05 6.85E�04 0.00E+00 2.08E�04 0.54 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000
2015 Annual Backhoe/Loader D 120 75 Construction�and�Mining�Equipment 3.54E+02 1.03E�02 6.17E�02 6.89E�02 9.16E+00 1.07E�04 5.26E�03 0.00E+00 9.31E�04 0.55 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000
2015 Annual Crawler�Crane D 500 334 Construction�and�Mining�Equipment 2.70E+01 3.10E�03 1.12E�02 2.57E�02 3.50E+00 3.43E�05 9.86E�04 0.00E+00 2.80E�04 0.64 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000
2015 Annual Street�Sweeper D 120 88 Industrial�Equipment 3.26E+01 1.28E�03 8.09E�03 8.93E�03 1.22E+00 1.43E�05 6.66E�04 0.00E+00 1.15E�04 0.68 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000
2015 Annual Water�Truck D 250 233 Construction�and�Mining�Equipment 1.56E+01 9.74E�04 2.87E�03 7.69E�03 1.29E+00 1.46E�05 2.56E�04 0.00E+00 8.79E�05 0.57 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000
2015 Annual Pipe�Barge D 9999 1002 Industrial�Equipment 1.29E+01 3.99E�03 1.19E�02 4.47E�02 4.78E+00 4.69E�05 1.29E�03 0.00E+00 3.60E�04 0.59 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000
2015 Annual Crane�Barge D 750 668 Dredging 1.70E�01 1.20E�05 5.39E�05 1.03E�04 3.05E�02 3.00E�07 3.37E�06 0.00E+00 1.08E�06 0.43 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000
2015 Annual Hoist D 250 213 Dredging 2.31E+00 1.12E�04 3.49E�04 1.12E�03 1.57E�01 1.77E�06 3.62E�05 0.00E+00 1.01E�05 0.51 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000
2015 Annual Pump�(Dredging) D 500 386 Dredging 6.37E�01 5.74E�05 2.37E�04 6.67E�04 1.14E�01 1.12E�06 2.08E�05 0.00E+00 5.18E�06 0.74 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000
2015 Annual Generator�(Dredging) D 500 401 Dredging 2.98E+00 3.85E�04 1.23E�03 3.45E�03 5.54E�01 5.44E�06 1.20E�04 0.00E+00 3.47E�05 0.74 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000
2015 Annual Dump�Barge D 250 218 Dredging 1.85E�01 9.17E�06 2.85E�05 9.14E�05 1.29E�02 1.45E�07 2.96E�06 0.00E+00 8.28E�07 0.51 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000
2016 Annual Hydraulic�Excavator���Medium D 250 222 Construction�and�Mining�Equipment 6.97E+01 3.68E�03 1.18E�02 2.76E�02 5.52E+00 6.22E�05 9.18E�04 0.00E+00 3.32E�04 0.57 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000
2016 Annual Hydraulic�Excavator���Large D 500 327 Construction�and�Mining�Equipment 5.03E+01 3.76E�03 1.22E�02 2.58E�02 5.87E+00 5.76E�05 9.22E�04 0.00E+00 3.39E�04 0.57 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000
2016 Annual Motor�Grader D 250 225 Construction�and�Mining�Equipment 3.11E+01 1.95E�03 6.12E�03 1.64E�02 2.68E+00 3.01E�05 5.60E�04 0.00E+00 1.76E�04 0.61 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000
2016 Annual Forklift D 175 166 Construction�and�Mining�Equipment 1.28E+01 6.95E�04 4.62E�03 5.01E�03 7.97E�01 8.96E�06 2.72E�04 0.00E+00 6.27E�05 0.60 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000
2016 Annual Loader D 500 350 Construction�and�Mining�Equipment 2.78E+01 2.22E�03 7.76E�03 1.76E�02 3.29E+00 3.23E�05 6.26E�04 0.00E+00 2.00E�04 0.54 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000
2016 Annual Backhoe/Loader D 120 75 Construction�and�Mining�Equipment 3.59E+02 9.50E�03 6.21E�02 6.36E�02 9.28E+00 1.09E�04 4.60E�03 0.00E+00 8.57E�04 0.55 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000
2016 Annual Crawler�Crane D 500 334 Construction�and�Mining�Equipment 2.74E+01 2.98E�03 1.08E�02 2.39E�02 3.54E+00 3.48E�05 9.14E�04 0.00E+00 2.69E�04 0.64 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000
2016 Annual Street�Sweeper D 120 88 Industrial�Equipment 3.32E+01 1.15E�03 8.20E�03 8.22E�03 1.24E+00 1.46E�05 5.66E�04 0.00E+00 1.03E�04 0.68 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000
2016 Annual Water�Truck D 250 233 Construction�and�Mining�Equipment 1.58E+01 9.31E�04 2.88E�03 6.89E�03 1.31E+00 1.48E�05 2.30E�04 0.00E+00 8.40E�05 0.57 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000
2016 Annual Pipe�Barge D 9999 1002 Industrial�Equipment 1.29E+01 3.79E�03 1.13E�02 4.20E�02 4.78E+00 4.69E�05 1.18E�03 0.00E+00 3.42E�04 0.59 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000
2016 Annual Crane�Barge D 750 668 Dredging 1.70E�01 1.13E�05 5.39E�05 8.73E�05 3.05E�02 3.00E�07 2.84E�06 0.00E+00 1.02E�06 0.43 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000
2016 Annual Hoist D 250 213 Dredging 2.31E+00 1.06E�04 3.40E�04 1.00E�03 1.57E�01 1.77E�06 3.26E�05 0.00E+00 9.56E�06 0.51 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000
2016 Annual Pump�(Dredging) D 500 386 Dredging 6.37E�01 5.35E�05 2.27E�04 5.98E�04 1.14E�01 1.12E�06 1.88E�05 0.00E+00 4.82E�06 0.74 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000
2016 Annual Generator�(Dredging) D 500 401 Dredging 2.98E+00 3.67E�04 1.18E�03 3.09E�03 5.54E�01 5.44E�06 1.09E�04 0.00E+00 3.31E�05 0.74 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000
2016 Annual Dump�Barge D 250 218 Dredging 1.85E�01 8.67E�06 2.78E�05 8.22E�05 1.29E�02 1.45E�07 2.67E�06 0.00E+00 7.82E�07 0.51 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000
2017 Annual Hydraulic�Excavator���Medium D 250 222 Construction�and�Mining�Equipment 7.07E+01 3.51E�03 1.18E�02 2.44E�02 5.60E+00 6.30E�05 8.17E�04 0.00E+00 3.16E�04 0.57 0.356 1.200 2.477 0.006 0.083 0.074 568.300 0.032 0.000
2017 Annual Hydraulic�Excavator���Large D 500 327 Construction�and�Mining�Equipment 5.10E+01 3.60E�03 1.21E�02 2.30E�02 5.95E+00 5.84E�05 8.23E�04 0.00E+00 3.25E�04 0.57 0.344 1.157 2.193 0.006 0.079 0.070 568.300 0.031 0.000
2017 Annual Motor�Grader D 250 225 Construction�and�Mining�Equipment 3.16E+01 1.87E�03 6.06E�03 1.49E�02 2.71E+00 3.05E�05 5.09E�04 0.00E+00 1.68E�04 0.61 0.391 1.270 3.127 0.006 0.107 0.095 568.300 0.035 0.000
2017 Annual Forklift D 175 166 Construction�and�Mining�Equipment 1.30E+01 6.44E�04 4.68E�03 4.47E�03 8.09E�01 9.10E�06 2.41E�04 0.00E+00 5.81E�05 0.60 0.453 3.289 3.142 0.006 0.169 0.151 568.300 0.041 0.000
2017 Annual Loader D 500 350 Construction�and�Mining�Equipment 2.82E+01 2.14E�03 7.61E�03 1.60E�02 3.34E+00 3.28E�05 5.72E�04 0.00E+00 1.93E�04 0.54 0.364 1.296 2.722 0.006 0.097 0.087 568.300 0.033 0.000
2017 Annual Backhoe/Loader D 120 75 Construction�and�Mining�Equipment 3.64E+02 8.75E�03 6.26E�02 5.87E�02 9.41E+00 1.10E�04 3.98E�03 0.00E+00 7.89E�04 0.55 0.528 3.783 3.547 0.007 0.241 0.214 568.300 0.048 0.000
2017 Annual Crawler�Crane D 500 334 Construction�and�Mining�Equipment 2.77E+01 2.87E�03 1.04E�02 2.22E�02 3.59E+00 3.52E�05 8.45E�04 0.00E+00 2.59E�04 0.64 0.439 1.591 3.405 0.005 0.129 0.115 549.583 0.040 0.000
2017 Annual Street�Sweeper D 120 88 Industrial�Equipment 3.38E+01 1.06E�03 8.33E�03 7.64E�03 1.27E+00 1.49E�05 4.91E�04 0.00E+00 9.59E�05 0.68 0.476 3.732 3.422 0.007 0.220 0.196 568.300 0.043 0.000
2017 Annual Water�Truck D 250 233 Construction�and�Mining�Equipment 1.60E+01 8.87E�04 2.88E�03 6.13E�03 1.33E+00 1.50E�05 2.05E�04 0.00E+00 8.00E�05 0.57 0.379 1.230 2.617 0.006 0.088 0.078 568.300 0.034 0.000
2017 Annual Pipe�Barge D 9999 1002 Industrial�Equipment 1.29E+01 3.62E�03 1.08E�02 3.96E�02 4.78E+00 4.69E�05 1.08E�03 0.00E+00 3.27E�04 0.59 0.431 1.289 4.705 0.006 0.129 0.115 568.300 0.039 0.000
2017 Annual Crane�Barge D 750 668 Dredging 1.70E�01 1.06E�05 5.39E�05 7.29E�05 3.05E�02 3.00E�07 2.31E�06 0.00E+00 9.57E�07 0.43 0.197 1.003 1.357 0.006 0.043 0.038 568.300 0.018 0.000
2017 Annual Hoist D 250 213 Dredging 2.31E+00 1.00E�04 3.32E�04 8.96E�04 1.57E�01 1.77E�06 2.93E�05 0.00E+00 9.03E�06 0.51 0.362 1.201 3.237 0.006 0.106 0.094 568.300 0.033 0.000
2017 Annual Pump�(Dredging) D 500 386 Dredging 6.37E�01 5.01E�05 2.19E�04 5.36E�04 1.14E�01 1.12E�06 1.70E�05 0.00E+00 4.52E�06 0.74 0.250 1.092 2.676 0.006 0.085 0.076 568.300 0.023 0.000
2017 Annual Generator�(Dredging) D 500 401 Dredging 2.98E+00 3.50E�04 1.14E�03 2.77E�03 5.54E�01 5.44E�06 9.85E�05 0.00E+00 3.16E�05 0.74 0.359 1.171 2.842 0.006 0.101 0.090 568.300 0.032 0.000
2017 Annual Dump�Barge D 250 218 Dredging 1.85E�01 8.20E�06 2.72E�05 7.33E�05 1.29E�02 1.45E�07 2.40E�06 0.00E+00 7.40E�07 0.51 0.362 1.201 3.237 0.006 0.106 0.094 568.300 0.033 0.000
2018 Annual Hydraulic�Excavator���Medium D 250 222 Construction�and�Mining�Equipment 7.18E+01 3.34E�03 1.19E�02 2.15E�02 5.69E+00 6.40E�05 7.23E�04 0.00E+00 3.01E�04 0.57 0.334 1.189 2.146 0.006 0.072 0.064 568.300 0.030 0.000
2018 Annual Hydraulic�Excavator���Large D 500 327 Construction�and�Mining�Equipment 5.18E+01 3.45E�03 1.21E�02 2.04E�02 6.04E+00 5.93E�05 7.34E�04 0.00E+00 3.12E�04 0.57 0.325 1.139 1.916 0.006 0.069 0.061 568.300 0.029 0.000
2018 Annual Motor�Grader D 250 225 Construction�and�Mining�Equipment 3.20E+01 1.79E�03 6.04E�03 1.36E�02 2.75E+00 3.10E�05 4.62E�04 0.00E+00 1.61E�04 0.61 0.369 1.247 2.804 0.006 0.095 0.085 568.300 0.033 0.000
2018 Annual Forklift D 175 166 Construction�and�Mining�Equipment 1.32E+01 5.99E�04 4.75E�03 3.98E�03 8.21E�01 9.24E�06 2.12E�04 0.00E+00 5.40E�05 0.60 0.414 3.288 2.759 0.006 0.146 0.130 568.300 0.037 0.000
2018 Annual Loader D 500 350 Construction�and�Mining�Equipment 2.86E+01 2.06E�03 7.50E�03 1.45E�02 3.39E+00 3.32E�05 5.21E�04 0.00E+00 1.86E�04 0.54 0.346 1.259 2.438 0.006 0.087 0.078 568.300 0.031 0.000
2018 Annual Backhoe/Loader D 120 75 Construction�and�Mining�Equipment 3.69E+02 8.06E�03 6.32E�02 5.43E�02 9.54E+00 1.12E�04 3.41E�03 0.00E+00 7.27E�04 0.55 0.480 3.765 3.233 0.007 0.203 0.181 568.300 0.043 0.000
2018 Annual Crawler�Crane D 500 334 Construction�and�Mining�Equipment 2.81E+01 2.75E�03 1.01E�02 2.06E�02 3.64E+00 3.57E�05 7.78E�04 0.00E+00 2.48E�04 0.64 0.416 1.522 3.117 0.005 0.118 0.105 549.583 0.038 0.000
2018 Annual Street�Sweeper D 120 88 Industrial�Equipment 3.45E+01 1.00E�03 8.47E�03 7.12E�03 1.29E+00 1.52E�05 4.29E�04 0.00E+00 9.06E�05 0.68 0.442 3.727 3.133 0.007 0.189 0.168 568.300 0.040 0.000
2018 Annual Water�Truck D 250 233 Construction�and�Mining�Equipment 1.62E+01 8.44E�04 2.89E�03 5.41E�03 1.35E+00 1.52E�05 1.83E�04 0.00E+00 7.61E�05 0.57 0.355 1.218 2.277 0.006 0.077 0.068 568.300 0.032 0.000
2018 Annual Pipe�Barge D 9999 1002 Industrial�Equipment 1.29E+01 3.47E�03 1.05E�02 3.73E�02 4.78E+00 4.69E�05 9.95E�04 0.00E+00 3.13E�04 0.59 0.413 1.252 4.432 0.006 0.118 0.105 568.300 0.037 0.000
2018 Annual Crane�Barge D 750 668 Dredging 1.70E�01 9.88E�06 5.39E�05 5.97E�05 3.05E�02 3.00E�07 1.81E�06 0.00E+00 8.92E�07 0.43 0.184 1.003 1.111 0.006 0.034 0.030 568.300 0.017 0.000
2018 Annual Hoist D 250 213 Dredging 2.31E+00 9.46E�05 3.26E�04 7.93E�04 1.57E�01 1.77E�06 2.62E�05 0.00E+00 8.54E�06 0.51 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000
2018 Annual Pump�(Dredging) D 500 386 Dredging 6.37E�01 4.72E�05 2.13E�04 4.80E�04 1.14E�01 1.12E�06 1.54E�05 0.00E+00 4.26E�06 0.74 0.236 1.064 2.395 0.006 0.077 0.068 568.300 0.021 0.000
2018 Annual Generator�(Dredging) D 500 401 Dredging 2.98E+00 3.34E�04 1.11E�03 2.48E�03 5.54E�01 5.44E�06 8.90E�05 0.00E+00 3.01E�05 0.74 0.342 1.142 2.542 0.006 0.091 0.081 568.300 0.031 0.000
2018 Annual Dump�Barge D 250 218 Dredging 1.85E�01 7.75E�06 2.67E�05 6.49E�05 1.29E�02 1.45E�07 2.14E�06 0.00E+00 6.99E�07 0.51 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000
2019 Annual Hydraulic�Excavator���Medium D 250 222 Construction�and�Mining�Equipment 7.28E+01 3.18E�03 1.20E�02 1.88E�02 5.77E+00 6.50E�05 6.39E�04 0.00E+00 2.87E�04 0.57 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000
2019 Annual Hydraulic�Excavator���Large D 500 327 Construction�and�Mining�Equipment 5.25E+01 3.31E�03 1.21E�02 1.81E�02 6.13E+00 6.02E�05 6.53E�04 0.00E+00 2.99E�04 0.57 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000
2019 Annual Motor�Grader D 250 225 Construction�and�Mining�Equipment 3.24E+01 1.71E�03 6.03E�03 1.23E�02 2.79E+00 3.14E�05 4.19E�04 0.00E+00 1.55E�04 0.61 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000
2019 Annual Forklift D 175 166 Construction�and�Mining�Equipment 1.33E+01 5.62E�04 4.82E�03 3.56E�03 8.32E�01 9.37E�06 1.87E�04 0.00E+00 5.08E�05 0.60 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000
2019 Annual Loader D 500 350 Construction�and�Mining�Equipment 2.90E+01 1.99E�03 7.41E�03 1.31E�02 3.43E+00 3.37E�05 4.73E�04 0.00E+00 1.79E�04 0.54 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000
2019 Annual Backhoe/Loader D 120 75 Construction�and�Mining�Equipment 3.75E+02 7.45E�03 6.39E�02 5.03E�02 9.68E+00 1.14E�04 2.89E�03 0.00E+00 6.72E�04 0.55 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000
2019 Annual Crawler�Crane D 500 334 Construction�and�Mining�Equipment 2.85E+01 2.64E�03 9.80E�03 1.91E�02 3.68E+00 3.62E�05 7.15E�04 0.00E+00 2.38E�04 0.64 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000
2019 Annual Street�Sweeper D 120 88 Industrial�Equipment 3.51E+01 9.55E�04 8.62E�03 6.65E�03 1.32E+00 1.54E�05 3.74E�04 0.00E+00 8.62E�05 0.68 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000
2019 Annual Water�Truck D 250 233 Construction�and�Mining�Equipment 1.65E+01 8.06E�04 2.91E�03 4.77E�03 1.37E+00 1.54E�05 1.62E�04 0.00E+00 7.27E�05 0.57 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000
2019 Annual Pipe�Barge D 9999 1002 Industrial�Equipment 1.29E+01 3.32E�03 1.03E�02 3.51E�02 4.78E+00 4.69E�05 9.09E�04 0.00E+00 3.00E�04 0.59 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000
2019 Annual Crane�Barge D 750 668 Dredging 1.70E�01 9.16E�06 5.39E�05 4.77E�05 3.05E�02 3.00E�07 1.34E�06 0.00E+00 8.26E�07 0.43 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000
2019 Annual Hoist D 250 213 Dredging 2.31E+00 8.95E�05 3.21E�04 7.00E�04 1.57E�01 1.77E�06 2.34E�05 0.00E+00 8.08E�06 0.51 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000
2019 Annual Pump�(Dredging) D 500 386 Dredging 6.37E�01 4.46E�05 2.09E�04 4.28E�04 1.14E�01 1.12E�06 1.38E�05 0.00E+00 4.02E�06 0.74 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000
2019 Annual Generator�(Dredging) D 500 401 Dredging 2.98E+00 3.18E�04 1.09E�03 2.21E�03 5.54E�01 5.44E�06 7.99E�05 0.00E+00 2.87E�05 0.74 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000
2019 Annual Dump�Barge D 250 218 Dredging 1.85E�01 7.33E�06 2.63E�05 5.73E�05 1.29E�02 1.45E�07 1.91E�06 0.00E+00 6.61E�07 0.51 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000
2020 Annual Hydraulic�Excavator���Medium D 250 222 Construction�and�Mining�Equipment 7.38E+01 3.04E�03 1.21E�02 1.65E�02 5.85E+00 6.58E�05 5.65E�04 0.00E+00 2.75E�04 0.57 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000
2020 Annual Hydraulic�Excavator���Large D 500 327 Construction�and�Mining�Equipment 5.32E+01 3.18E�03 1.22E�02 1.60E�02 6.22E+00 6.10E�05 5.80E�04 0.00E+00 2.87E�04 0.57 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000
2020 Annual Motor�Grader D 250 225 Construction�and�Mining�Equipment 3.29E+01 1.64E�03 6.04E�03 1.11E�02 2.82E+00 3.18E�05 3.79E�04 0.00E+00 1.48E�04 0.61 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000
2020 Annual Forklift D 175 166 Construction�and�Mining�Equipment 1.35E+01 5.32E�04 4.88E�03 3.18E�03 8.44E�01 9.50E�06 1.66E�04 0.00E+00 4.80E�05 0.60 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000
2020 Annual Loader D 500 350 Construction�and�Mining�Equipment 2.94E+01 1.91E�03 7.36E�03 1.19E�02 3.48E+00 3.41E�05 4.29E�04 0.00E+00 1.73E�04 0.54 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000
2020 Annual Backhoe/Loader D 120 75 Construction�and�Mining�Equipment 3.80E+02 6.95E�03 6.46E�02 4.68E�02 9.82E+00 1.15E�04 2.45E�03 0.00E+00 6.27E�04 0.55 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000
2020 Annual Crawler�Crane D 500 334 Construction�and�Mining�Equipment 2.88E+01 2.54E�03 9.58E�03 1.76E�02 3.73E+00 3.66E�05 6.57E�04 0.00E+00 2.29E�04 0.64 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000
2020 Annual Street�Sweeper D 120 88 Industrial�Equipment 3.57E+01 9.07E�04 8.77E�03 6.18E�03 1.34E+00 1.57E�05 3.18E�04 0.00E+00 8.19E�05 0.68 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000
2020 Annual Water�Truck D 250 233 Construction�and�Mining�Equipment 1.67E+01 7.72E�04 2.93E�03 4.20E�03 1.39E+00 1.56E�05 1.44E�04 0.00E+00 6.97E�05 0.57 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000
2020 Annual Pipe�Barge D 9999 1002 Industrial�Equipment 1.29E+01 3.17E�03 1.01E�02 3.30E�02 4.78E+00 4.69E�05 8.25E�04 0.00E+00 2.86E�04 0.59 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000
2020 Annual Crane�Barge D 750 668 Dredging 1.70E�01 8.64E�06 5.39E�05 3.92E�05 3.05E�02 3.00E�07 1.14E�06 0.00E+00 7.79E�07 0.43 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000
2020 Annual Hoist D 250 213 Dredging 2.31E+00 8.48E�05 3.17E�04 6.17E�04 1.57E�01 1.77E�06 2.08E�05 0.00E+00 7.65E�06 0.51 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000
2020 Annual Pump�(Dredging) D 500 386 Dredging 6.37E�01 4.21E�05 2.07E�04 3.78E�04 1.14E�01 1.12E�06 1.24E�05 0.00E+00 3.80E�06 0.74 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000
2020 Annual Generator�(Dredging) D 500 401 Dredging 2.98E+00 3.03E�04 1.08E�03 1.95E�03 5.54E�01 5.44E�06 7.12E�05 0.00E+00 2.73E�05 0.74 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000
2020 Annual Dump�Barge D 250 218 Dredging 1.85E�01 6.94E�06 2.60E�05 5.05E�05 1.29E�02 1.45E�07 1.70E�06 0.00E+00 6.27E�07 0.51 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000
2021 Annual Hydraulic�Excavator���Medium D 250 222 Construction�and�Mining�Equipment 7.48E+01 2.92E�03 1.22E�02 1.45E�02 5.93E+00 6.67E�05 4.98E�04 0.00E+00 2.63E�04 0.57 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000
2021 Annual Hydraulic�Excavator���Large D 500 327 Construction�and�Mining�Equipment 5.40E+01 3.06E�03 1.23E�02 1.41E�02 6.30E+00 6.18E�05 5.14E�04 0.00E+00 2.76E�04 0.57 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000
2021 Annual Motor�Grader D 250 225 Construction�and�Mining�Equipment 3.33E+01 1.58E�03 6.06E�03 1.00E�02 2.86E+00 3.22E�05 3.43E�04 0.00E+00 1.42E�04 0.61 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000
2021 Annual Forklift D 175 166 Construction�and�Mining�Equipment 1.37E+01 5.05E�04 4.95E�03 2.83E�03 8.56E�01 9.63E�06 1.46E�04 0.00E+00 4.55E�05 0.60 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000
2021 Annual Loader D 500 350 Construction�and�Mining�Equipment 2.98E+01 1.85E�03 7.31E�03 1.07E�02 3.53E+00 3.46E�05 3.88E�04 0.00E+00 1.66E�04 0.54 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000
2021 Annual Backhoe/Loader D 120 75 Construction�and�Mining�Equipment 3.85E+02 6.54E�03 6.53E�02 4.37E�02 9.96E+00 1.17E�04 2.07E�03 0.00E+00 5.90E�04 0.55 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000
2021 Annual Crawler�Crane D 500 334 Construction�and�Mining�Equipment 2.92E+01 2.44E�03 9.39E�03 1.63E�02 3.78E+00 3.71E�05 6.04E�04 0.00E+00 2.20E�04 0.64 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000
2021 Annual Street�Sweeper D 120 88 Industrial�Equipment 3.74E+01 8.76E�04 9.13E�03 5.93E�03 1.40E+00 1.65E�05 2.71E�04 0.00E+00 7.90E�05 0.68 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000
2021 Annual Water�Truck D 250 233 Construction�and�Mining�Equipment 1.69E+01 7.42E�04 2.95E�03 3.70E�03 1.41E+00 1.58E�05 1.28E�04 0.00E+00 6.70E�05 0.57 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000
2021 Annual Pipe�Barge D 9999 1002 Industrial�Equipment 1.31E+01 3.02E�03 1.01E�02 3.13E�02 4.87E+00 4.78E�05 7.48E�04 0.00E+00 2.73E�04 0.59 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000
2021 Annual Crane�Barge D 750 668 Dredging 1.70E�01 8.14E�06 5.39E�05 3.19E�05 3.05E�02 3.00E�07 9.84E�07 0.00E+00 7.35E�07 0.43 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000
2021 Annual Hoist D 250 213 Dredging 2.31E+00 8.04E�05 3.14E�04 5.40E�04 1.57E�01 1.77E�06 1.83E�05 0.00E+00 7.25E�06 0.51 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000
2021 Annual Pump�(Dredging) D 500 386 Dredging 6.37E�01 3.98E�05 2.04E�04 3.33E�04 1.14E�01 1.12E�06 1.10E�05 0.00E+00 3.59E�06 0.74 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000
2021 Annual Generator�(Dredging) D 500 401 Dredging 2.98E+00 2.87E�04 1.07E�03 1.71E�03 5.54E�01 5.44E�06 6.28E�05 0.00E+00 2.59E�05 0.74 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000
2021 Annual Dump�Barge D 250 218 Dredging 1.85E�01 6.58E�06 2.57E�05 4.42E�05 1.29E�02 1.45E�07 1.50E�06 0.00E+00 5.94E�07 0.51 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000

Emission�Factors�(g/hp�hr)OFFROAD�Output�(tons�per�day)



Project�Construction
OFFROAD�EQUIPMENT�EMISSION�REDUCTIONS�BY�TIER

Model Engine
Year Size (hp) NOx ROG PM NOx ROG PM NOx ROG PM NOx ROG PM

1988+ 75���99 15% 0% 0% 35% 76% 40% 59% 85% 40% 69% 88% 97%
1987+ 100���174 9% 0% 0% 39% 70% 20% 63% 82% 20% 67% 83% 95%
1987+ 175���299 9% 0% 0% 39% 70% 45% 63% 82% 45% 80% 83% 95%
1987+ 300���600 9% 0% 0% 40% 71% 45% 63% 82% 45% 80% 83% 95%

Model
Year NOx ROG PM NOx ROG PM NOx ROG PM NOx ROG PM

1988+ 0 99 34% 100% 100% 26% 24% 60% 16% 15% 60% 12% 12% 3%
1987+ 100 174 36% 100% 100% 25% 30% 80% 15% 18% 80% 13% 17% 5%
1987+ 175 299 36% 100% 100% 25% 30% 55% 15% 18% 55% 8% 17% 5%
1987+ 300 600 36% 100% 100% 24% 29% 55% 15% 18% 55% 8% 17% 5%

Source: Carl Moyer Table B-12 > > > http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Source: ARB Table 1 > > http://www.arb.ca.gov/msprog/ordiesel/documents/Off-Road Diesel Stds.xls

Nox�Reduction
40%

TABLE II-C
PERCENTAGE REDUCTION

FROM UNCONTROLLED TO TIERS 1, 2, 3 & 4
Uncontrolled to Tier 1 Uncontrolled to Tier 2 Uncontrolled to Tier 3 Uncontrolled to Tier 4

Size (hp)

TABLE II-C
PERCENTAGE REMAINING

FROM UNCONTROLLED TO TIERS 1, 2, 3 & 4 with Oxidation Catalyst
Uncontrolled to Tier 1 Uncontrolled to Tier 2 Uncontrolled to Tier 3 Uncontrolled to Tier 4Engine



Project�Construction
EMFAC2007�EMISSION�FACTORS

EMPLOYEE�COMMUTE

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2014 -- All model years in the range 1970 to 2014 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

******************************* lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,075,410      

VMT/1000 205,698         

Trips   38,142,600    

Reactive Organic Gas Emissions

Run Exh 7.93 15,860         7,193,977        0.03497        

Idle Exh 0 -               -                   -                      

Start Ex 11.31 22,620         10,260,262      0.26900               

-------

Total Ex 19.24 38,480         17,454,239      

Diurnal 3.67 7,340           3,329,369        0.01619        

Hot Soak 6.44 12,880         5,842,271        0.02840        

Running 14.84 29,680         13,462,625      0.06545        

Resting 2.71 5,420           2,458,471        0.01195        

-------

Total   46.91

Carbon Monoxide Emissions

Run Exh 338.41 676,820       307,000,476    1.49248        

Idle Exh 0 -               -                   -                      

Start Ex 143.45 286,900       130,135,688    3.41182               

-------

Total Ex 481.86 963,720       437,136,164    

Oxides of Nitrogen Emissions

Run Exh 28.69 57,380         26,027,138      0.12653        

Idle Exh 0 -               -                   -                      

Start Ex 9.57 19,140         8,681,760        0.22761               

-------

Total Ex 38.26 76,520         34,708,898      

Carbon Dioxide Emissions (000)

Run Exh 89.11 178,220       80,839,255      392.99971    

Idle Exh 0 -               -                   -                      

Start Ex 3.01 6,020           2,730,627        71.58995             

-------

Total Ex 92.12 184,240       83,569,882      

PM10 Emissions

Run Exh 2.81 5,620           2,549,190        0.01239        

Idle Exh 0 -               -                   -                      

Start Ex 0.26 520              235,868           0.00618               

-------

Total Ex 3.07 6,140           2,785,058        

TireWear 1.81 3,620           1,642,005        0.00798        

BrakeWr 2.84 5,680           2,576,405        0.01253        

-------

Total   7.73 15,460         7,012,540        

Lead    0

SOx     0.89 1,780           807,395           0.00393        

Fuel Consumption (000 gallons)

Gasoline 9515.69

Diesel  0



Project�Construction
EMFAC2007�EMISSION�FACTORS

EMPLOYEE�COMMUTE
Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2015 -- All model years in the range 1971 to 2015 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*************************************************** lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,157,280      

VMT/1000 207,520         

Trips   38,595,500    

Reactive Organic Gas Emissions

Run Exh 7.27 14,540         6,595,235        0.03178        

Idle Exh 0 -               -                   -                      

Start Ex 10.3 20,600         9,344,006        0.24210               

-------

Total Ex 17.57 35,140         15,939,240      

Diurnal 3.53 7,060           3,202,363        0.01543        

Hot Soak 6.4 12,800         5,805,984        0.02798        

Running 14.38 28,760         13,045,320      0.06286        

Resting 2.68 5,360           2,431,256        0.01172        

-------

Total   44.56

Carbon Monoxide Emissions

Run Exh 316.52 633,040       287,142,196    1.38368        

Idle Exh 0 -               -                   -                      

Start Ex 133.15 266,300       120,791,683    3.12968               

-------

Total Ex 449.68 899,360       407,942,951    

Oxides of Nitrogen Emissions

Run Exh 26.45 52,900         23,995,043      0.11563        

Idle Exh 0 -               -                   -                      

Start Ex 8.76 17,520         7,946,941        0.20590               

-------

Total Ex 35.21 70,420         31,941,984      

Carbon Dioxide Emissions (000)

Run Exh 89.72 179,440       81,392,638      392.21587    

Idle Exh 0 -               -                   -                      

Start Ex 3.04 6,080           2,757,842        71.45502             

-------

Total Ex 92.76 185,520       84,150,481      

PM10 Emissions

Run Exh 2.86 5,720           2,594,549        0.01250        

Idle Exh 0 -               -                   -                      

Start Ex 0.27 540              244,940           0.00635               

-------

Total Ex 3.13 6,260           2,839,489        

TireWear 1.83 3,660           1,660,149        0.00800        

BrakeWr 2.87 5,740           2,603,621        0.01255        

-------

Total   7.83 15,660         7,103,259        

Lead    0

SOx     0.9 1,800           816,467           0.00393        

Fuel Consumption (000 gallons)

Gasoline 9575.19

Diesel  0



Project�Construction
EMFAC2007�EMISSION�FACTORS

EMPLOYEE�COMMUTE
Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2016 -- All model years in the range 1972 to 2016 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*************************************************** lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,220,690      

VMT/1000 208,546         

Trips   38,927,800    

Reactive Organic Gas Emissions

Run Exh 6.77 13,540         6,141,642        0.02945        

Idle Exh 0 -               -                   -                      

Start Ex 9.38 18,760         8,509,395        0.21859               

-------

Total Ex 16.15 32,300         14,651,038      

Diurnal 3.39 6,780           3,075,357        0.01482        

Hot Soak 6.33 12,660         5,742,481        0.02767        

Running 13.94 27,880         12,646,159      0.06094        

Resting 2.65 5,300           2,404,040        0.01158        

-------

Total   42.47

Carbon Monoxide Emissions

Run Exh 297.52 595,040       269,905,681    1.29423        

Idle Exh 0 -               -                   -                      

Start Ex 123.39 246,780       111,937,557    2.87552               

-------

Total Ex 420.91 841,820       381,843,238    

Oxides of Nitrogen Emissions

Run Exh 24.48 48,960         22,207,889      0.10649        

Idle Exh 0 -               -                   -                      

Start Ex 7.99 15,980         7,248,408        0.18620               

-------

Total Ex 32.47 64,940         29,456,297      

Carbon Dioxide Emissions (000)

Run Exh 90.45 180,900       82,054,883      393.46179    

Idle Exh 0 -               -                   -                      

Start Ex 3.06 6,120           2,775,986        71.31115             

-------

Total Ex 93.51 187,020       84,830,869      

PM10 Emissions

Run Exh 2.94 5,880           2,667,124        0.01279        

Idle Exh 0 -               -                   -                      

Start Ex 0.28 560              254,012           0.00653               

-------

Total Ex 3.22 6,440           2,921,136        

TireWear 1.84 3,680           1,669,220        0.00800        

BrakeWr 2.88 5,760           2,612,693        0.01253        

-------

Total   7.94 15,880         7,203,049        

Lead    0

SOx     0.9 1,800           816,467           0.00392        

Fuel Consumption (000 gallons)

Gasoline 9647.24

Diesel  0



Project�Construction
EMFAC2007�EMISSION�FACTORS

EMPLOYEE�COMMUTE
Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2017 -- All model years in the range 1973 to 2017 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*************************************************** lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,284,290      

VMT/1000 209,938         

Trips   39,265,500    

Reactive Organic Gas Emissions

Run Exh 6.26 12,520         5,678,978        0.02705        

Idle Exh 0 -               -                   -                      

Start Ex 8.55 17,100         7,756,432        0.19754               

-------

Total Ex 14.81 29,620         13,435,410      

Diurnal 3.27 6,540           2,966,495        0.01429        

Hot Soak 6.25 12,500         5,669,906        0.02732        

Running 13.52 27,040         12,265,141      0.05910        

Resting 2.6 5,200           2,358,681        0.01137        

-------

Total   40.45

Carbon Monoxide Emissions

Run Exh 278.67 557,340       252,805,244    1.20419        

Idle Exh 0 -               -                   -                      

Start Ex 114.19 228,380       103,591,455    2.63823               

-------

Total Ex 392.86 785,720       356,396,699    

Oxides of Nitrogen Emissions

Run Exh 22.65 45,300         20,547,740      0.09788        

Idle Exh 0 -               -                   -                      

Start Ex 7.26 14,520         6,586,163        0.16773               

-------

Total Ex 29.91 59,820         27,133,903      

Carbon Dioxide Emissions (000)

Run Exh 90.91 181,820       82,472,188      392.84069    

Idle Exh 0 -               -                   -                      

Start Ex 3.08 6,160           2,794,130        71.15992             

-------

Total Ex 93.99 187,980       85,266,318      

PM10 Emissions

Run Exh 2.99 5,980           2,712,483        0.01292        

Idle Exh 0 -               -                   -                      

Start Ex 0.28 560              254,012           0.00647               

-------

Total Ex 3.27 6,540           2,966,495        

TireWear 1.85 3,700           1,678,292        0.00799        

BrakeWr 2.9 5,800           2,630,837        0.01253        

-------

Total   8.02 16,040         7,275,624        

Lead    0

SOx     0.91 1,820           825,538           0.00393        

Fuel Consumption (000 gallons)

Gasoline 9691.48

Diesel  0



Project�Construction
EMFAC2007�EMISSION�FACTORS

EMPLOYEE�COMMUTE
Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2018 -- All model years in the range 1974 to 2018 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*************************************************** lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,347,850      

VMT/1000 211,564         

Trips   39,607,000    

Reactive Organic Gas Emissions

Run Exh 5.8 11,600         5,261,673        0.02487        

Idle Exh 0 -               -                   -                      

Start Ex 7.8 15,600         7,076,043        0.17866               

-------

Total Ex 13.6 27,200         12,337,716      

Diurnal 3.14 6,280           2,848,561        0.01373        

Hot Soak 6.13 12,260         5,561,044        0.02680        

Running 13.13 26,260         11,911,339      0.05740        

Resting 2.55 5,100           2,313,322        0.01115        

-------

Total   38.54

Carbon Monoxide Emissions

Run Exh 261.22 522,440       236,974,866    1.12011        

Idle Exh 0 -               -                   -                      

Start Ex 105.54 211,080       95,744,305      2.41736               

-------

Total Ex 366.76 733,520       332,719,171    

Oxides of Nitrogen Emissions

Run Exh 21 42,000         19,050,885      0.09005        

Idle Exh 0 -               -                   -                      

Start Ex 6.59 13,180         5,978,349        0.15094               

-------

Total Ex 27.59 55,180         25,029,234      

Carbon Dioxide Emissions (000)

Run Exh 91.44 182,880       82,952,996      392.09410    

Idle Exh 0 -               -                   -                      

Start Ex 3.1 6,200           2,812,274        71.00446             

-------

Total Ex 94.54 189,080       85,765,270      

PM10 Emissions

Run Exh 3.02 6,040           2,739,699        0.01295        

Idle Exh 0 -               -                   -                      

Start Ex 0.29 580              263,084           0.00664               

-------

Total Ex 3.31 6,620           3,002,782        

TireWear 1.87 3,740           1,696,436        0.00802        

BrakeWr 2.93 5,860           2,658,052        0.01256        

-------

Total   8.1 16,200         7,348,199        

Lead    0

SOx     0.91 1,820           825,538           0.00390        

Fuel Consumption (000 gallons)

Gasoline 9742.85

Diesel  0



Project�Construction
EMFAC2007�EMISSION�FACTORS

EMPLOYEE�COMMUTE
Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2019 -- All model years in the range 1975 to 2019 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*************************************************** lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,411,000      

VMT/1000 213,354         

Trips   39,951,600    

Reactive Organic Gas Emissions

Run Exh 5.39 10,780         4,889,727        0.02292        

Idle Exh 0 -               -                   -                      

Start Ex 7.11 14,220         6,450,085        0.16145               

-------

Total Ex 12.5 25,000         11,339,813      

Diurnal 3.02 6,040           2,739,699        0.01320        

Hot Soak 6 12,000         5,443,110        0.02623        

Running 12.74 25,480         11,557,537      0.05569        

Resting 2.49 4,980           2,258,891        0.01089        

-------

Total   36.76

Carbon Monoxide Emissions

Run Exh 245.27 490,540       222,505,265    1.04289        

Idle Exh 0 -               -                   -                      

Start Ex 97.5 195,000       88,450,538      2.21394               

-------

Total Ex 342.77 685,540       310,955,802    

Oxides of Nitrogen Emissions

Run Exh 19.52 39,040         17,708,251      0.08300        

Idle Exh 0 -               -                   -                      

Start Ex 5.97 11,940         5,415,894        0.13556               

-------

Total Ex 25.49 50,980         23,124,146      

Carbon Dioxide Emissions (000)

Run Exh 92.05 184,100       83,506,379      391.39824    

Idle Exh 0 -               -                   -                      

Start Ex 3.12 6,240           2,830,417        70.84615             

-------

Total Ex 95.17 190,340       86,336,796      

PM10 Emissions

Run Exh 3.06 6,120           2,775,986        0.01301        

Idle Exh 0 -               -                   -                      

Start Ex 0.29 580              263,084           0.00659               

-------

Total Ex 3.35 6,700           3,039,070        

TireWear 1.88 3,760           1,705,508        0.00799        

BrakeWr 2.95 5,900           2,676,196        0.01254        

-------

Total   8.18 16,360         7,420,773        

Lead    0

SOx     0.92 1,840           834,610           0.00391        

Fuel Consumption (000 gallons)

Gasoline 9803.49

Diesel  0
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EMFAC2007�EMISSION�FACTORS

EMPLOYEE�COMMUTE
Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2020 -- All model years in the range 1976 to 2020 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*************************************************** lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,473,030      

VMT/1000 215,241         

Trips   40,296,400    

Reactive Organic Gas Emissions

Run Exh 4.99 9,980           4,526,853        0.02103        

Idle Exh 0 -               -                   -                      

Start Ex 6.49 12,980         5,887,631        0.14611               

-------

Total Ex 11.48 22,960         10,414,484      

Diurnal 2.89 5,780           2,621,765        0.01263        

Hot Soak 5.84 11,680         5,297,960        0.02553        

Running 12.34 24,680         11,194,663      0.05394        

Resting 2.42 4,840           2,195,388        0.01058        

-------

Total   34.97

Carbon Monoxide Emissions

Run Exh 230.3 460,600       208,924,706    0.97065        

Idle Exh 0 -               -                   -                      

Start Ex 89.96 179,920       81,610,363      2.02525               

-------

Total Ex 320.26 640,520       290,535,068    

Oxides of Nitrogen Emissions

Run Exh 18.15 36,300         16,465,408      0.07650        

Idle Exh 0 -               -                   -                      

Start Ex 5.4 10,800         4,898,799        0.12157               

-------

Total Ex 23.55 47,100         21,364,207      

Carbon Dioxide Emissions (000)

Run Exh 92.72 185,440       84,114,193      390.79076    

Idle Exh 0 -               -                   -                      

Start Ex 3.14 6,280           2,848,561        70.69021             

-------

Total Ex 95.86 191,720       86,962,754      

PM10 Emissions

Run Exh 3.09 6,180           2,803,202        0.01302        

Idle Exh 0 -               -                   -                      

Start Ex 0.29 580              263,084           0.00653               

-------

Total Ex 3.38 6,760           3,066,285        

TireWear 1.9 3,800           1,723,652        0.00801        

BrakeWr 2.98 5,960           2,703,411        0.01256        

-------

Total   8.26 16,520         7,493,348        

Lead    0

SOx     0.93 1,860           843,682           0.00392        

Fuel Consumption (000 gallons)

Gasoline 9869.77

Diesel  0
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EMFAC2007�EMISSION�FACTORS

EMPLOYEE�COMMUTE
Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2021 -- All model years in the range 1977 to 2021 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*************************************************** lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,506,540      

VMT/1000 215,640         

Trips   40,460,100    

Reactive Organic Gas Emissions

Run Exh 4.68 9,360           4,245,626        0.01969        

Idle Exh 0 -               -                   -                      

Start Ex 5.92 11,840         5,370,535        0.13274               

-------

Total Ex 10.6 21,200         9,616,161        

Diurnal 2.77 5,540           2,512,902        0.01211        

Hot Soak 5.67 11,340         5,143,739        0.02479        

Running 11.93 23,860         10,822,717      0.05215        

Resting 2.34 4,680           2,122,813        0.01023        

-------

Total   33.32

Carbon Monoxide Emissions

Run Exh 217.96 435,920       197,730,043    0.91695        

Idle Exh 0 -               -                   -                      

Start Ex 83.03 166,060       75,323,571      1.86168               

-------

Total Ex 300.99 601,980       273,053,613    

Oxides of Nitrogen Emissions

Run Exh 16.94 33,880         15,367,714      0.07127        

Idle Exh 0 -               -                   -                      

Start Ex 4.9 9,800           4,445,207        0.10987               

-------

Total Ex 21.84 43,680         19,812,920      

Carbon Dioxide Emissions (000)

Run Exh 93.25 186,500       84,595,001      392.29735    

Idle Exh 0 -               -                   -                      

Start Ex 3.15 6,300           2,857,633        70.62842             

-------

Total Ex 96.4 192,800       87,452,634      

PM10 Emissions

Run Exh 3.15 6,300           2,857,633        0.01325        

Idle Exh 0 -               -                   -                      

Start Ex 0.3 600              272,156           0.00673               

-------

Total Ex 3.44 6,880           3,120,716        

TireWear 1.9 3,800           1,723,652        0.00799        

BrakeWr 2.98 5,960           2,703,411        0.01254        

-------

Total   8.33 16,660         7,556,851        

Lead    0

SOx     0.93 1,860           843,682           0.00391        

Fuel Consumption (000 gallons)

Gasoline 9921.23

Diesel  0
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EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 17:29:12

Scen Year: 2014 -- All model years in the range 2007 to 2014 selected

Season   : Annual

Area     : Los Angeles

*****************************************************************************************

Year: 2014  -- Model Years 2007  to 2014

     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average     Los Angeles

Table  1:  Running Exhaust Emissions (grams/mile; grams

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 7.652

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 41.429

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 123.519

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 6617.134

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.11

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: PM10  - Break Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0
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EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 17:29:12

Scen Year: 2015 -- All model years in the range 2007 to 2015 selected

Season   : Annual

Area     : Los Angeles

*****************************************************************************************

Year: 2015  -- Model Years 2007  to 2015

     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average     Los Angeles

Table  1:  Running Exhaust Emissions (grams/mile; grams

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 7.652

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 41.429

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 123.519

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 6617.134

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.11

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: PM10  - Break Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 17:29:12

Scen Year: 2016 -- All model years in the range 2007 to 2016 selected

Season   : Annual

Area     : Los Angeles

*****************************************************************************************

Year: 2016  -- Model Years 2007  to 2016

     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average     Los Angeles

Table  1:  Running Exhaust Emissions (grams/mile; grams

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 7.652

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 41.429

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 123.519

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 6617.134

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.11

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: PM10  - Break Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 17:29:12

Scen Year: 2017 -- All model years in the range 2007 to 2017 selected

Season   : Annual

Area     : Los Angeles

*****************************************************************************************

Year: 2017  -- Model Years 2007  to 2017

     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average     Los Angeles

Table  1:  Running Exhaust Emissions (grams/mile; grams

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 7.652

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 41.429

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 123.519

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 6617.133

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.11

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: PM10  - Break Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 17:29:12

Scen Year: 2018 -- All model years in the range 2007 to 2018 selected

Season   : Annual

Area     : Los Angeles

*****************************************************************************************

Year: 2018  -- Model Years 2007  to 2018

     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average     Los Angeles

Table  1:  Running Exhaust Emissions (grams/mile; grams

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 7.652

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 41.429

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 123.519

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 6617.133

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.11

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: PM10  - Break Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 17:29:12

Scen Year: 2019 -- All model years in the range 2007 to 2019 selected

Season   : Annual

Area     : Los Angeles

*****************************************************************************************

Year: 2019  -- Model Years 2007  to 2019

     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average     Los Angeles

Table  1:  Running Exhaust Emissions (grams/mile; grams

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 7.652

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 41.429

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 123.519

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 6617.134

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.11

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: PM10  - Break Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 17:29:12

Scen Year: 2020 -- All model years in the range 2007 to 2020 selected

Season   : Annual

Area     : Los Angeles

*****************************************************************************************

Year: 2020  -- Model Years 2007  to 2020

     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average     Los Angeles

Table  1:  Running Exhaust Emissions (grams/mile; grams

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 7.652

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 41.429

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 123.519

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 6617.133

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.11

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: PM10  - Break Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 17:29:12

Scen Year: 2021 -- All model years in the range 2007 to 2021 selected

Season   : Annual

Area     : Los Angeles

*****************************************************************************************

Year: 2021  -- Model Years 2007  to 2021

     Emfac2007 Emission Factors: V2.3 Nov 1 2006

County Average     Los Angeles

Table  1:  Running Exhaust Emissions (grams/mile; grams

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 7.652

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 41.429

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 123.519

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 6617.133

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0.11

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: PM10  - Break Wear Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD

 MPH DSL

0 0
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Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2014 -- All model years in the range 1970 to 2014 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2014  -- Model Years 1970  to 2014  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 10.302

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 45.288

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 116.253

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.133

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 1.135

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2015 -- All model years in the range 1971 to 2015 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2015  -- Model Years 1971  to 2015  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 9.875

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 44.682

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 117.427

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.137

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.995

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0
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EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2016 -- All model years in the range 1972 to 2016 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2016  -- Model Years 1972  to 2016  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 9.518

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 44.171

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 118.404

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.136

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.873

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2017 -- All model years in the range 1973 to 2017 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2017  -- Model Years 1973  to 2017  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 9.207

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 43.725

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 119.252

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.135

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.764

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2018 -- All model years in the range 1974 to 2018 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2018  -- Model Years 1974  to 2018  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 8.947

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 43.349

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 119.963

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.135

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.669

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2019 -- All model years in the range 1975 to 2019 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2019  -- Model Years 1975  to 2019  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 8.727

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 43.027

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 120.566

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.135

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.585

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2020 -- All model years in the range 1976 to 2020 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2020  -- Model Years 1976  to 2020  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 8.541

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 42.753

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 121.076

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.135

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.512

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS�IDLING��UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2021 -- All model years in the range 1977 to 2021 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2021  -- Model Years 1977  to 2021  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 8.384

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 42.52

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 121.509

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.134

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.447

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/10/14 15:54:45
Scen Year: 2014 -- All model years in the range 2007 to 2014 selected
Season   : Annual
Area     : Los Angeles County Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 11,643         
VMT/1000 3,694           
Trips   58,920         
Reactive Organic Gas Emissions
Run Exh 1.16 2,320           1,052,335        0.28488           
Idle Exh 0.17 340              154,221           2.61747              
Start Ex 0 -               -                   -                      

-------
Total Ex 1.33 2,660           1,206,556        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   1.33
Carbon Monoxide Emissions
Run Exh 5.71 11,420         5,180,026        1.40228           
Idle Exh 0.9 1,800           816,467           13.85720            
Start Ex 0 -               -                   -                      

-------
Total Ex 6.61 13,220         5,996,493        
Oxides of Nitrogen Emissions
Run Exh 13.78 27,560         12,501,009      3.38414           
Idle Exh 2.67 5,340           2,422,184        41.10971            
Start Ex 0 -               -                   -                      

-------
Total Ex 16.46 32,920         14,932,265      
Carbon Dioxide Emissions (000)
Run Exh 7.62 15,240         6,912,750        1,871.34534    
Idle Exh 0.14 280              127,006           2,155.56517       
Start Ex 0 -               -                   -                      

-------
Total Ex 7.77 15,540         7,048,827        
PM10 Emissions
Run Exh 0.39 780              353,802           0.09578           
Idle Exh 0 -               -                   -                      
Start Ex 0 -               -                   -                      

-------

Total Ex 0.4 800              362,874           

TireWear 0.15 300              136,078           0.03684           

BrakeWr 0.11 220              99,790             0.02701           

-------

Total   0.66 1,320           598,742           

Lead    0

SOx     0.07 140              63,503             0.01719           

Fuel Consumption (000 gallons)

Gasoline 0

Diesel  699.09



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 15:54:45

Scen Year: 2015 -- All model years in the range 2007 to 2015 selected
Season   : Annual
Area     : Los Angeles County Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 13722
VMT/1000 4277
Trips   69440
Reactive Organic Gas Emissions
Run Exh 1.34 2,680           1,215,628        0.28422           
Idle Exh 0.2 400              181,437           2.61286              
Start Ex 0 -               -                   -                      

-------
Total Ex 1.53 3,060           1,387,993        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   1.53
Carbon Monoxide Emissions
Run Exh 6.59 13,180         5,978,349        1.39779           
Idle Exh 1.06 2,120           961,616           13.84816            
Start Ex 0 -               -                   -                      

-------
Total Ex 7.64 15,280         6,930,893        
Oxides of Nitrogen Emissions
Run Exh 15.14 30,280         13,734,781      3.21131           
Idle Exh 3.15 6,300           2,857,633        41.15255            
Start Ex 0 -               -                   -                      

-------
Total Ex 18.29 36,580         16,592,414      
Carbon Dioxide Emissions (000)
Run Exh 8.83 17,660         8,010,444        1,872.91175    
Idle Exh 0.17 340              154,221           2,220.93102       
Start Ex 0 -               -                   -                      

-------
Total Ex 9 18,000         8,164,665        
PM10 Emissions
Run Exh 0.47 940              426,377           0.09969           
Idle Exh 0 -               -                   -                      
Start Ex 0 -               -                   -                      

-------
Total Ex 0.47 940              426,377           

TireWear 0.17 340              154,221           0.03606           

BrakeWr 0.13 260              117,934           0.02757           

-------

Total   0.77 1,540           698,532           

Lead    0

SOx     0.09 180              81,647             0.01909           

Fuel Consumption (000 gallons)

Gasoline 0

Diesel  809.61



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 15:54:45

Scen Year: 2016 -- All model years in the range 2007 to 2016 selected

Season   : Annual

Area     : Los Angeles County Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 15484
VMT/1000 4733
Trips   78359
Reactive Organic Gas Emissions
Run Exh 1.48 2,960           1,342,634        0.28368           
Idle Exh 0.22 440              199,581           2.54700              
Start Ex 0 -               -                   -                      

-------
Total Ex 1.7 3,400           1,542,215        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   1.7
Carbon Monoxide Emissions
Run Exh 7.39 14,780         6,704,097        1.41646           
Idle Exh 1.19 2,380           1,079,550        13.77698            
Start Ex 0 -               -                   -                      

-------
Total Ex 8.58 17,160         7,783,647        
Oxides of Nitrogen Emissions
Run Exh 16.24 32,480         14,732,684      3.11276           
Idle Exh 3.56 7,120           3,229,579        41.21516            
Start Ex 0 -               -                   -                      

-------
Total Ex 19.8 39,600         17,962,263      
Carbon Dioxide Emissions (000)
Run Exh 9.76 19,520         8,854,126        1,870.72166    
Idle Exh 0.19 380              172,365           2,199.68542       
Start Ex 0 -               -                   -                      

-------
Total Ex 9.95 19,900         9,026,491        
PM10 Emissions
Run Exh 0.55 1,100           498,952           0.10542           
Idle Exh 0 -               -                   -                      
Start Ex 0 -               -                   -                      

-------
Total Ex 0.55 1,100           498,952           

TireWear 0.19 380              172,365           0.03642           
BrakeWr 0.15 300              136,078           0.02875           

-------
Total   0.89 1,780           807,395           
Lead    0
SOx     0.09 180              81,647             0.01725           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  895.37



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/10/14 15:54:45
Scen Year: 2017 -- All model years in the range 2007 to 2017 selected
Season   : Annual
Area     : Los Angeles County Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 17181
VMT/1000 5134
Trips   86945
Reactive Organic Gas Emissions
Run Exh 1.61 3,220           1,460,568        0.28449           
Idle Exh 0.24 480              217,724           2.50416              
Start Ex 0 -               -                   -                      

-------
Total Ex 1.85 3,700           1,678,292        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   1.85
Carbon Monoxide Emissions
Run Exh 8.05 16,100         7,302,839        1.42245           
Idle Exh 1.32 2,640           1,197,484        13.77289            
Start Ex 0 -               -                   -                      

-------
Total Ex 9.38 18,760         8,509,395        
Oxides of Nitrogen Emissions
Run Exh 17.29 34,580         15,685,229      3.05517           
Idle Exh 3.95 7,900           3,583,381        41.21434            
Start Ex 0 -               -                   -                      

-------
Total Ex 21.24 42,480         19,268,609      
Carbon Dioxide Emissions (000)
Run Exh 10.59 21,180         9,607,089        1,871.26785    
Idle Exh 0.21 420              190,509           2,191.14210       
Start Ex 0 -               -                   -                      

-------
Total Ex 10.8 21,600         9,797,598        
PM10 Emissions
Run Exh 0.61 1,220           553,383           0.10779           
Idle Exh 0 -               -                   -                      
Start Ex 0 -               -                   -                      

-------
Total Ex 0.61 1,220           553,383           

TireWear 0.2 400              181,437           0.03534           
BrakeWr 0.16 320              145,150           0.02827           

-------
Total   0.98 1,960           889,041           
Lead    0
SOx     0.1 200              90,719             0.01767           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  971.76



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/10/14 15:54:45
Scen Year: 2018 -- All model years in the range 2007 to 2018 selected
Season   : Annual
Area     : Los Angeles County Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 18809
VMT/1000 5484
Trips   95182
Reactive Organic Gas Emissions
Run Exh 1.72 3,440           1,560,358        0.28453           
Idle Exh 0.27 540              244,940           2.57339              
Start Ex 0 -               -                   -                      

-------
Total Ex 1.99 3,980           1,805,298        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   1.99
Carbon Monoxide Emissions
Run Exh 8.62 17,240         7,819,935        1.42595           
Idle Exh 1.45 2,900           1,315,418        13.82003            
Start Ex 0 -               -                   -                      

-------
Total Ex 10.07 20,140         9,135,353        
Oxides of Nitrogen Emissions
Run Exh 18.21 36,420         16,519,839      3.01237           
Idle Exh 4.32 8,640           3,919,039        41.17416            
Start Ex 0 -               -                   -                      

-------
Total Ex 22.53 45,060         20,438,878      
Carbon Dioxide Emissions (000)
Run Exh 11.31 22,620         10,260,262      1,870.94499    
Idle Exh 0.23 460              208,653           2,192.14295       
Start Ex 0 -               -                   -                      

-------
Total Ex 11.54 23,080         10,468,915      
PM10 Emissions
Run Exh 0.67 1,340           607,814           0.11083           
Idle Exh 0 -               -                   -                      
Start Ex 0 -               -                   -                      

-------

Total Ex 0.67 1,340           607,814           

TireWear 0.22 440              199,581           0.03639           

BrakeWr 0.17 340              154,221           0.02812           

-------

Total   1.06 2,120           961,616           

Lead    0

SOx     0.11 220              99,790             0.01820           

Fuel Consumption (000 gallons)

Gasoline 0

Diesel  1038.5
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EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 15:54:45

Scen Year: 2019 -- All model years in the range 2007 to 2019 selected
Season   : Annual
Area     : Los Angeles County Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 20373
VMT/1000 5788
Trips   103100
Reactive Organic Gas Emissions
Run Exh 1.82 3,640           1,651,077        0.28526           
Idle Exh 0.29 580              263,084           2.55173              
Start Ex 0 -               -                   -                      

-------
Total Ex 2.11 4,220           1,914,160        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   2.11
Carbon Monoxide Emissions
Run Exh 9.11 18,220         8,264,455        1.42786           
Idle Exh 1.57 3,140           1,424,280        13.81455            
Start Ex 0 -               -                   -                      

-------
Total Ex 10.68 21,360         9,688,736        
Oxides of Nitrogen Emissions
Run Exh 18.99 37,980         17,227,443      2.97641           
Idle Exh 4.68 9,360           4,245,626        41.17969            
Start Ex 0 -               -                   -                      

-------
Total Ex 23.67 47,340         21,473,069      
Carbon Dioxide Emissions (000)
Run Exh 11.93 23,860         10,822,717      1,869.85436    
Idle Exh 0.25 500              226,796           2,199.76964       
Start Ex 0 -               -                   -                      

-------
Total Ex 12.19 24,380         11,058,585      
PM10 Emissions
Run Exh 0.72 1,440           653,173           0.11285           
Idle Exh 0 -               -                   -                      
Start Ex 0 -               -                   -                      

-------
Total Ex 0.72 1,440           653,173           

TireWear 0.23 460              208,653           0.03605           

BrakeWr 0.18 360              163,293           0.02821           

-------

Total   1.13 2,260           1,025,119        

Lead    0

SOx     0.12 240              108,862           0.01881           

Fuel Consumption (000 gallons)

Gasoline 0

Diesel  1096.69
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EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/10/14 15:54:45

Scen Year: 2020 -- All model years in the range 2007 to 2020 selected

Season   : Annual

Area     : Los Angeles County Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 21857
VMT/1000 6047
Trips   110605
Reactive Organic Gas Emissions
Run Exh 1.9 3,800           1,723,652        0.28504           
Idle Exh 0.31 620              281,227           2.54263              
Start Ex 0 -               -                   -                      

-------
Total Ex 2.21 4,420           2,004,879        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   2.21
Carbon Monoxide Emissions
Run Exh 9.5 19,000         8,618,258        1.42521           
Idle Exh 1.68 3,360           1,524,071        13.77940            
Start Ex 0 -               -                   -                      

-------
Total Ex 11.18 22,360         10,142,328      
Oxides of Nitrogen Emissions
Run Exh 19.62 39,240         17,798,970      2.94344           
Idle Exh 5.02 10,040         4,554,069        41.17417            
Start Ex 0 -               -                   -                      

-------
Total Ex 24.65 49,300         22,362,110      
Carbon Dioxide Emissions (000)
Run Exh 12.47 24,940         11,312,597      1,870.77839    
Idle Exh 0.27 540              244,940           2,214.54681       
Start Ex 0 -               -                   -                      

-------
Total Ex 12.74 25,480         11,557,537      
PM10 Emissions
Run Exh 0.77 1,540           698,532           0.11552           
Idle Exh 0 -               -                   -                      
Start Ex 0 -               -                   -                      

-------
Total Ex 0.77 1,540           698,532           

TireWear 0.24 480              217,724           0.03601           
BrakeWr 0.19 380              172,365           0.02850           

-------
Total   1.2 2,400           1,088,622        
Lead    0
SOx     0.12 240              108,862           0.01800           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  1146.46
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EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���MITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/10/14 15:54:45
Scen Year: 2021 -- All model years in the range 2007 to 2021 selected
Season   : Annual
Area     : Los Angeles County Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 23326
VMT/1000 6291
Trips   118043
Reactive Organic Gas Emissions
Run Exh 1.98 3,960           1,796,226        0.28552           
Idle Exh 0.33 660              299,371           2.53612              
Start Ex 0 -               -                   -                      

-------
Total Ex 2.31 4,620           2,095,597        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   2.31
Carbon Monoxide Emissions
Run Exh 9.84 19,680         8,926,700        1.41896           
Idle Exh 1.8 3,600           1,632,933        13.83337            
Start Ex 0 -               -                   -                      

-------
Total Ex 11.63 23,260         10,550,562      
Oxides of Nitrogen Emissions
Run Exh 20.23 40,460         18,352,353      2.91724           
Idle Exh 5.36 10,720         4,862,512        41.19271            
Start Ex 0 -               -                   -                      

-------
Total Ex 25.59 51,180         23,214,864      
Carbon Dioxide Emissions (000)
Run Exh 13 26,000         11,793,405      1,874.64711    
Idle Exh 0.29 580              263,084           2,228.71030       
Start Ex 0 -               -                   -                      

-------
Total Ex 13.28 26,560         12,047,417      
PM10 Emissions
Run Exh 0.8 1,600           725,748           0.11536           
Idle Exh 0 -               -                   -                      
Start Ex 0 -               -                   -                      

-------
Total Ex 0.81 1,620           734,820           

TireWear 0.25 500              226,796           0.03605           
BrakeWr 0.2 400              181,437           0.02884           

-------
Total   1.25 2,500           1,133,981        
Lead    0
SOx     0.13 260              117,934           0.01875           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  1195.45
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EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2014 -- All model years in the range 1970 to 2014 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
******************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 58,324         
VMT/1000 11,439         
Trips   295,146       
Reactive Organic Gas Emissions
Run Exh 9.95 19,900         9,026,491        0.78910           
Idle Exh 1.12 2,240           1,016,047        3.44252              
Start Ex 0 -               -                   -                      

-------
Total Ex 11.07 22,140         10,042,538      

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   11.07
Carbon Monoxide Emissions
Run Exh 40.32 80,640         36,577,699      3.19763           
Idle Exh 4.91 9,820           4,454,278        15.09178            
Start Ex 0 -               -                   -                      

-------
Total Ex 45.23 90,460         41,031,978      
Oxides of Nitrogen Emissions
Run Exh 116.86 233,720       106,013,639    9.26774           
Idle Exh 12.61 25,220         11,439,603      38.75913            
Start Ex 0 -               -                   -                      

-------
Total Ex 129.47 258,940       117,453,242    
Carbon Dioxide Emissions (000)
Run Exh 23.23 46,460         21,073,908      1,842.28582    
Idle Exh 0.72 1,440           653,173           2,213.05117       
Start Ex 0 -               -                   -                      

-------
Total Ex 23.94 47,880         21,718,009      
PM10 Emissions
Run Exh 5.7 11,400         5,170,955        0.45205           
Idle Exh 0.12 240              108,862           0.36884              
Start Ex 0 -               -                   -                      

-------
Total Ex 5.82 11,640         5,279,817        

TireWear 0.45 900              408,233           0.03569           
BrakeWr 0.36 720              326,587           0.02855           

-------
Total   6.63 13,260         6,014,637        
Lead    0
SOx     0.23 460              208,653           0.01824           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2154.97
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EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2015 -- All model years in the range 1971 to 2015 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 60,159         
VMT/1000 12,042         
Trips   304,434       
Reactive Organic Gas Emissions
Run Exh 9.22 18,440         8,364,246        0.69459           
Idle Exh 1.1 2,200           997,904           3.27790              
Start Ex 0 -               -                   -                      

-------
Total Ex 10.32 20,640         9,362,149        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   10.32
Carbon Monoxide Emissions
Run Exh 38.14 76,280         34,600,036      2.87328           
Idle Exh 5 10,000         4,535,925        14.89953            
Start Ex 0 -               -                   -                      

-------
Total Ex 43.14 86,280         39,135,961      
Oxides of Nitrogen Emissions
Run Exh 106.67 213,340       96,769,424      8.03599           
Idle Exh 13.14 26,280         11,920,411      39.15598            
Start Ex 0 -               -                   -                      

-------
Total Ex 119.81 239,620       108,689,835    
Carbon Dioxide Emissions (000)
Run Exh 24.45 48,900         22,180,673      1,841.94264    
Idle Exh 0.74 1,480           671,317           2,205.13116       
Start Ex 0 -               -                   -                      

-------
Total Ex 25.19 50,380         22,851,990      
PM10 Emissions
Run Exh 5.22 10,440         4,735,506        0.39325           
Idle Exh 0.11 220              99,790             0.32779              
Start Ex 0 -               -                   -                      

-------
Total Ex 5.33 10,660         4,835,296        

TireWear 0.48 960              435,449           0.03616           
BrakeWr 0.37 740              335,658           0.02787           

-------
Total   6.18 12,360         5,606,403        
Lead    0
SOx     0.24 480              217,724           0.01808           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2266.95



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2016 -- All model years in the range 1972 to 2016 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 61,237         
VMT/1000 12,456         
Trips   309,889       
Reactive Organic Gas Emissions
Run Exh 8.51 17,020         7,720,144        0.61979           
Idle Exh 1.08 2,160           979,760           3.16165              
Start Ex 0 -               -                   -                      

-------
Total Ex 9.59 19,180         8,699,904        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   9.59
Carbon Monoxide Emissions
Run Exh 35.87 71,740         32,540,726      2.61245           
Idle Exh 5.03 10,060         4,563,141        14.72508            
Start Ex 0 -               -                   -                      

-------
Total Ex 40.9 81,800         37,103,867      
Oxides of Nitrogen Emissions
Run Exh 96.67 193,340       87,697,574      7.04059           
Idle Exh 13.48 26,960         12,228,854      39.46205            
Start Ex 0 -               -                   -                      

-------
Total Ex 110.15 220,300       99,926,428      
Carbon Dioxide Emissions (000)
Run Exh 25.31 50,620         22,960,852      1,843.35680    
Idle Exh 0.75 1,500           680,389           2,195.58858       
Start Ex 0 -               -                   -                      

-------
Total Ex 26.06 52,120         23,641,241      
PM10 Emissions
Run Exh 4.75 9,500           4,309,129        0.34595           
Idle Exh 0.1 200              90,719             0.29275              
Start Ex 0 -               -                   -                      

-------
Total Ex 4.85 9,700           4,399,847        

TireWear 0.49 980              444,521           0.03569           
BrakeWr 0.39 780              353,802           0.02840           

-------
Total   5.73 11,460         5,198,170        
Lead    0
SOx     0.25 500              226,796           0.01821           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2345.42



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2017 -- All model years in the range 1973 to 2017 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 62,310         
VMT/1000 12,833         
Trips   315,319       
Reactive Organic Gas Emissions
Run Exh 7.84 15,680         7,112,330        0.55422           
Idle Exh 1.07 2,140           970,688           3.07843              
Start Ex 0 -               -                   -                      

-------
Total Ex 8.9 17,800         8,073,947        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   8.9
Carbon Monoxide Emissions
Run Exh 33.77 67,540         30,635,637      2.38725           
Idle Exh 5.07 10,140         4,599,428        14.58659            
Start Ex 0 -               -                   -                      

-------
Total Ex 38.84 77,680         35,235,065      
Oxides of Nitrogen Emissions
Run Exh 87.86 175,720       79,705,274      6.21096           
Idle Exh 13.82 27,640         12,537,297      39.76068            
Start Ex 0 -               -                   -                      

-------
Total Ex 101.68 203,360       92,242,571      
Carbon Dioxide Emissions (000)
Run Exh 26.07 52,140         23,650,313      1,842.92940    
Idle Exh 0.77 1,540           698,532           2,215.31988       
Start Ex 0 -               -                   -                      

-------
Total Ex 26.84 53,680         24,348,845      
PM10 Emissions
Run Exh 4.31 8,620           3,909,967        0.30468           
Idle Exh 0.09 180              81,647             0.25893              
Start Ex 0 -               -                   -                      

-------
Total Ex 4.4 8,800           3,991,614        

TireWear 0.51 1,020           462,664           0.03605           
BrakeWr 0.4 800              362,874           0.02828           

-------
Total   5.31 10,620         4,817,152        
Lead    0
SOx     0.26 520              235,868           0.01838           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2415.45



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2018 -- All model years in the range 1974 to 2018 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 63,391         
VMT/1000 13,176         
Trips   320,790       
Reactive Organic Gas Emissions
Run Exh 7.24 14,480         6,568,019        0.49848           
Idle Exh 1.05 2,100           952,544           2.96937              
Start Ex 0 -               -                   -                      

-------
Total Ex 8.29 16,580         7,520,564        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   8.29
Carbon Monoxide Emissions
Run Exh 31.89 63,780         28,930,130      2.19567           
Idle Exh 5.11 10,220         4,635,715        14.45093            
Start Ex 0 -               -                   -                      

-------
Total Ex 37 74,000         33,565,845      
Oxides of Nitrogen Emissions
Run Exh 80.18 160,360       72,738,093      5.52050           
Idle Exh 14.14 28,280         12,827,596      39.98752            
Start Ex 0 -               -                   -                      

-------
Total Ex 94.33 188,660       85,574,761      
Carbon Dioxide Emissions (000)
Run Exh 26.77 53,540         24,285,342      1,843.14985    
Idle Exh 0.78 1,560           707,604           2,205.81782       
Start Ex 0 -               -                   -                      

-------
Total Ex 27.55 55,100         24,992,947      
PM10 Emissions
Run Exh 3.93 7,860           3,565,237        0.27059           
Idle Exh 0.08 160              72,575             0.22624              
Start Ex 0 -               -                   -                      

-------
Total Ex 4 8,000           3,628,740        

TireWear 0.52 1,040           471,736           0.03580           
BrakeWr 0.41 820              371,946           0.02823           

-------
Total   4.94 9,880           4,481,494        
Lead    0
SOx     0.26 520              235,868           0.01790           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2479.14



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2019 -- All model years in the range 1975 to 2019 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 64,480         
VMT/1000 13,486         
Trips   326,300       
Reactive Organic Gas Emissions
Run Exh 6.71 13,420         6,087,211        0.45137           
Idle Exh 1.05 2,100           952,544           2.91923              
Start Ex 0 -               -                   -                      

-------
Total Ex 7.75 15,500         7,030,684        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   7.75
Carbon Monoxide Emissions
Run Exh 30.2 60,400         27,396,987      2.03151           
Idle Exh 5.16 10,320         4,681,075        14.34592            
Start Ex 0 -               -                   -                      

-------
Total Ex 35.36 70,720         32,078,062      
Oxides of Nitrogen Emissions
Run Exh 73.47 146,940       66,650,882      4.94223           
Idle Exh 14.46 28,920         13,117,895      40.20195            
Start Ex 0 -               -                   -                      

-------
Total Ex 87.93 175,860       79,768,777      
Carbon Dioxide Emissions (000)
Run Exh 27.39 54,780         24,847,797      1,842.48830    
Idle Exh 0.79 1,580           716,676           2,196.37190       
Start Ex 0 -               -                   -                      

-------
Total Ex 28.19 56,380         25,573,545      
PM10 Emissions
Run Exh 3.59 7,180           3,256,794        0.24149           
Idle Exh 0.07 140              63,503             0.19462              
Start Ex 0 -               -                   -                      

-------
Total Ex 3.66 7,320           3,320,297        

TireWear 0.54 1,080           489,880           0.03633           
BrakeWr 0.42 840              381,018           0.02825           

-------
Total   4.61 9,220           4,182,123        
Lead    0
SOx     0.27 540              244,940           0.01816           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2536.81



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2020 -- All model years in the range 1976 to 2020 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 65,570         
VMT/1000 13,761         
Trips   331,816       
Reactive Organic Gas Emissions
Run Exh 6.23 12,460         5,651,763        0.41071           
Idle Exh 1.04 2,080           943,472           2.84336              
Start Ex 0 -               -                   -                      

-------
Total Ex 7.28 14,560         6,604,307        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   7.28
Carbon Monoxide Emissions
Run Exh 28.7 57,400         26,036,210      1.89203           
Idle Exh 5.21 10,420         4,726,434        14.24414            
Start Ex 0 -               -                   -                      

-------
Total Ex 33.92 67,840         30,771,715      
Oxides of Nitrogen Emissions
Run Exh 67.65 135,300       61,371,065      4.45978           
Idle Exh 14.76 29,520         13,390,051      40.35384            
Start Ex 0 -               -                   -                      

-------
Total Ex 82.41 164,820       74,761,116      
Carbon Dioxide Emissions (000)
Run Exh 27.95 55,900         25,355,821      1,842.58562    
Idle Exh 0.81 1,620           734,820           2,214.54014       
Start Ex 0 -               -                   -                      

-------
Total Ex 28.76 57,520         26,090,641      
PM10 Emissions
Run Exh 3.3 6,600           2,993,711        0.21755           
Idle Exh 0.06 120              54,431             0.16404              
Start Ex 0 -               -                   -                      

-------
Total Ex 3.36 6,720           3,048,142        

TireWear 0.55 1,100           498,952           0.03626           
BrakeWr 0.43 860              390,090           0.02835           

-------
Total   4.33 8,660           3,928,111        
Lead    0
SOx     0.27 540              244,940           0.01780           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2588.03



Project�Construction
EMFAC2007�EMISSION�FACTORS�HAUL�TRUCKS���UNMITIGATED

Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2021 -- All model years in the range 1977 to 2021 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
************************************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 67,200         
VMT/1000 14,128         
Trips   340,066       
Reactive Organic Gas Emissions
Run Exh 5.92 11,840         5,370,535        0.38013           
Idle Exh 1.05 2,100           952,544           2.80106              
Start Ex 0 -               -                   -                      

-------
Total Ex 6.97 13,940         6,323,079        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   6.97
Carbon Monoxide Emissions
Run Exh 27.59 55,180         25,029,234      1.77160           
Idle Exh 5.31 10,620         4,817,152        14.16535            
Start Ex 0 -               -                   -                      

-------
Total Ex 32.9 65,800         29,846,387      
Oxides of Nitrogen Emissions
Run Exh 63.24 126,480       57,370,379      4.06076           
Idle Exh 15.18 30,360         13,771,068      40.49528            
Start Ex 0 -               -                   -                      

-------
Total Ex 78.42 156,840       71,141,448      
Carbon Dioxide Emissions (000)
Run Exh 28.77 57,540         26,099,712      1,847.37489    
Idle Exh 0.83 1,660           752,964           2,214.16887       
Start Ex 0 -               -                   -                      

-------
Total Ex 29.59 59,180         26,843,604      
PM10 Emissions
Run Exh 3.04 6,080           2,757,842        0.19520           
Idle Exh 0.06 120              54,431             0.16006              
Start Ex 0 -               -                   -                      

-------
Total Ex 3.1 6,200           2,812,274        

TireWear 0.56 1,120           508,024           0.03596           
BrakeWr 0.44 880              399,161           0.02825           

-------
Total   4.1 8,200           3,719,459        
Lead    0
SOx     0.28 560              254,012           0.01798           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2663.52



Project�Construction
HARBOR�CRAFT�EMISSION�FACTORS

The�NOX,�ROG,�and�PM�emission�factors�for�both�the�unmitigated�and�mitigated�scenarios�are�based�on�Tier�3�emission�standards�for�marine�vessels

Emission�factors�use�a�95%/5%�for�NOX�+�HC,�and�a�conversion�factor�of�1.053

CO�emission�factors�do�not�change�from�Tier�2�to�Tier�3.�Thus,�the�CO�emission�factor�is�the�Tier�2�emission�standard

SO2,�CO2�based�on�fuel�consumption.�N2O�and�CH4�from�POLB�inventory.�

Calendar�Year� 2010

Equipment Fuel

Number�of�
Engines�per�

Craft Hp

Load�
Factor�

(%)[1] NOx CO HC ROG�(4) PM SO2 CO2 N2O CH4

Work�/�Crew�Boat�(main�engine) diesel 1 400 0.45 4.09��������� 5.00�������� 0.22����������� 0.23����������� 0.11��������� 0.006������� 916 0.042 0.005

Work�/�Crew�Boat�(auxiliary�engine) diesel 1 25 0.43 4.09��������� 5.00�������� 0.22����������� 0.23����������� 0.11��������� 0.006������� 916 0.042 0.005

Tug�Boat�(main�engine) diesel 2 1,300 0.31 4.09��������� 5.00�������� 0.22����������� 0.23����������� 0.11��������� 0.006������� 916 0.042 0.005

Tug�Boat�(auxiliary�engine) diesel 2 57 0.43 4.09��������� 5.00�������� 0.22����������� 0.23����������� 0.11��������� 0.006������� 916 0.042 0.005

Push�Tug/Tender�(main�engine) diesel 2 800 0.31 4.09��������� 5.00�������� 0.22����������� 0.23����������� 0.11��������� 0.006������� 916 0.042 0.005

Push�Tug/Tender�(auxiliary�engine) diesel 2 138 0.43 4.09��������� 5.00�������� 0.22����������� 0.23����������� 0.11��������� 0.006������� 916 0.042 0.005
1 2 4 5 11 12 13 14 15 16 17 18 19 20

Reference:

[1]:��POLB�2008�Inventory,�Chapter�3,�Emission�Factors�for�Harbor�Craft

[2]��Emission�factors�are�adjusted�for�California�diesel�UL�fuel�(15�ppm�sulfur).

Unmitigated�and�Mitigated�Criteria�Pollutant�Emission�Factors�

(g/hp�hr)�[2]
GHG�Emission�Factors�(g/hp�

hr)�[3]

[3] Cooper David and Tomas Gustafsson Methodology for Calculating Emissions from Ships: 1 Update of Emission Factors Swedish Environmental Protection Agency Swedish Methodology for Environmental Data

(4):�ROG/HC�conversion�factor�for�diesel�engines:�http://www.epa.gov/otaq/models/nonrdmdl/p03002.pdf

Equation�3:��SOx�Emission�Factor

SOx�(gms/hp�hr)�=�(S�content�in�X/1,000,000)�x�(MW�SO2/�MW�S)�x�BSF 0.00552

Where:

X�=�S�content�in�parts�per�million�(ppm) 15 ppm

BSFC�=�Brake�Specific�Fuel�Consumption�(184�g/bhp�hr�per�CARB�2007�Harbor�Craft 184 (g/hp�hr)

MW�=�Molecular�Weight 32 S

64 SO2

[3]��Cooper,�David,�and�Tomas�Gustafsson.��Methodology�for�Calculating�Emissions�from�Ships:��1.�Update�of�Emission�Factors.��Swedish�Environmental�Protection�Agency,�Swedish�Methodology�for�Environmental�Data.��
Norrsköping,�Sweden.��2004.��http://www.smed.se.��This�is�the�same�source�as�used�by�Starcrest�Consulting�for�the�Port�of�Los�Angeles�emissions�inventory.



Project�Construction
LOCOMOTIVE�EMISSION�FACTORS

Engine Power Tier Year CO HC NMHC + 
NOx

NOx PM

Tier 1 1996 8.5 1 - 6.9 0.4
Tier 2 2003 2.6 - 4.9 - 0.15
Tier 3 2006 2.6 - 3 - 0.15

Tier 4
2011-
2014d 2.6 0.14 - 0.3 0.015

Tier ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O

1 1.05�������������� 8.50�������������� 6.90������������� 0.01������������ 0.39������������ 0.39������������ 114.28��������� 0.01�������������� 0.00������������
2 0.26�������������� 2.60�������������� 4.66������������� 0.01������������ 0.15������������ 0.15������������ 34.96����������� 0.00�������������� 0.00������������
3 0.16�������������� 2.60�������������� 2.85������������� 0.01������������ 0.15������������ 0.15������������ 34.96����������� 0.00�������������� 0.00������������
4 0.15�������������� 2.60�������������� 0.30������������� 0.01������������ 0.01������������ 0.01������������ 34.96����������� 0.00�������������� 0.00������������

NMHC/NOx�Ratios
NMHC/NMHC+NOx 0.05��������������
NOx/NMHC+NOx 0.95��������������

PM�Ratios
PM10/PM 0.98��������������
PM2.5/PM 0.97��������������

Hydrocarbon�Ratios
NMHC/HC 0.98��������������
VOC/HC 1.05��������������

Fuel�Based�Factors
Conversion�Factor�(gal/hp�hr)

0.05����������������������������

SO2�Fuel�Content�
(g/gal)

SO2�EF�(g/hp�
hr)

0.09���������������������������� 0.01��������������

C�Fuel�Content�
(g/gal)

CO2�Fuel�
Content�
(g/gal)

CO2�EF�(g/hp�
hr)

0.18���������������������������� 2,079.86������ 114.28����������
0.05���������������������������� 636.19���������� 34.96������������
0.05���������������������������� 636.19���������� 34.96������������
0.05���������������������������� 636.19���������� 34.96������������

130 � kW < 225 
(175 � hp < 300)

EPA�Tier�1�4�Nonroad�Diesel�Engine�Emission�Standards,�g/bhp�hr

EPA�Tier�1�4�Nonroad�Diesel�Engine�Emission�Standards,�g/bhp�hr



Project�Construction

FUGITIVE�DUST�EMISSION�FACTOR�METHODOLOGY�AND�CALCULATION

Overview
Source�Category Materials�Handling
Source�Description Conveyor�transfer�point
Location Western�US

Emission�Factors

PM10�Emission�Factor�Equation�(lb/ton) EF=0.35(0.0032){[(U/5)1.3]/[(M/2)1.4]}
Reference�for�PM10�EF�Equation AP�42,�Section�13.2.4
PM2.5/PM10�Ratio� 0.15
Reference�for�PM2.5/PM10�Rato MRI,�2006

Emission�Factor�Parameters
U��mean�wind�speed�(mph) 4.9
M��moisture�content�(%)�before�water�spray 3
M��moisture�content�(%)�after�water�spray 7

Control�Methods�and�Efficiencies���for�Unmitigated�Scenario

Control�Measure Water�spray�located�at�conveyor�transfer�point
Control�application/frequency Continuous
Control�Efficiency�(from�emission�factor�equation) 68%
Reference SCAQMD�Rule�403

Uncontrolled�PM10�Emission�Factor�(lbs/ton) 0.0005190192
Uncontrolled�PM10�Emission�Factor�(lbs/ton) 0.0000778529



Project Construction Calculations   

Alternative 2 



Project�Construction���Alternative�2
PROJECT�AND�PROGRAM�CONSTRUCTION�OVERLAP

PROJECT

Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr May Jun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec
1 TBM�Mobilization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 JWPCP�East�Shaft�Construction 1 1 1 1 1 1 1 1 1 1 1 1
3 Assemble�TBM 1 1 1
4 Onshore�Tunnel 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 TraPac�Shaft�Construction 1 1 1 1 1 1 1 1 1 1 1 1
6 LAXT�Shaft�Construction 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
7 Assemble�TBM 1 1 1
8 Offshore�Tunnel 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9 SW�Marine�Shaft�Construction 1 1 1 1 1 1 1 1 1 1 1 1
10 PV�Shelf�Riser�Construction 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
11 PV�Shelf�Diffuser�Construction 1 1 1 1 1 1 1 1 1 1 1 1
12 Existing�Ocean�Outfalls�Rehabilitation 1 1 1 1 1 1 1 1 1

Timeslice

PROGRAM Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr May Jun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 JWPCP Solids Processing 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 SJCWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 POWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 LCWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 LBWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 SJCWRP Plant Expansion 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Phase

A���1,�2,�6 B���1,�2,�6,�9 C���1,�6,�9

2015 2016 2017 2018 2021

D���3,�5,�7,�9

2015 2016 2017 2018 2019 2020

E���4,�5,�8 F���4,�8 G���4,�8,�10 I���8,�11,�12

2019

J���8,�11 K���8H���8,�10

20222020

2021

JWPCP�� JWPCP�� Just�SJCWRP�Plant�ExpansionNO�PROGRAM�CONSTRUCTION WRP�and�JWPCP�overlap� WRP�and�JWPCP�overlap�with�offshore�tunneling WRP�and� JWPCP��Solids�Processing�overlap�with�offshore�tunneling�and�SP�Riser�construction JWPCP��Solids�Processing�overlap�with�

2035 20402022 2050



Project�Construction���Alternative�2

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

1 TBM�Mobilization Equipment Type HP kW Power�Rating LF
Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 0 6 0 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 0 12 0 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 0 8 0 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ����������������������� ����������������349� 0.54 0 6 0 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 0 6 0 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 0 8 0 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������������� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2
JWPCP�East�Shaft�

Construction
Equipment Type HP kW Power�Rating LF

Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 2 6 3840 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 1 8 957.6 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349 ����������������������� ����������������349� 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������130� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 2.4 1.7 15550.2 0.2 0.0 15554.2

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Unmitigated�Daily�Emission�Rates�(lbs/day)

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

On�Site�Total

Emission�FactorEquipment�Specs Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�2

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

3 Assemble�TBM Equipment Type HP kW Power�Rating LF
Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ����������������������� ����������������349� 0.54 0 6 0 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������������� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Onshore�Tunnel Equipment Type HP kW Power�Rating LF
Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 1 24 384 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.00 0.00 262.28

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 1 12 4800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ����������������������� ����������������145� 0.60 2 6 1044 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad ����������������160� ����������������160� 1.00 1 3 480 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.00 0.00 327.85

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ����������������������� ����������������349� 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 1 24 1344 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.01 0.01 917.98

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 1 24 3360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.01 0.02 2294.94

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 1 8 640 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.00 0.00 437.13

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 1 12 720 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.00 0.00 491.77

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 1 6 360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.00 0.00 245.89

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 1 24 192 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.00 0.00 131.14

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 1 12 59520 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 0.25 0.37 40653.18

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 1 12 28800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.12 0.18 19670.89

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 1 19 60800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 0.25 0.38 41527.44

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 1 12 734.4 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 1 12 26880 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.11 0.17 18359.50

Tower Crane offroad ����������������240� ����������������240� 1.00 1 10 2400 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.01 0.01 1639.24

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 1 24 71040 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 0.30 0.44 48521.54

Water Truck offroad 189 ����������������������� ����������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 1 3 84 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.37

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 5 12 11100 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������222� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.31 1.69 5.04 0.00 0.00 0.00 269.88 0.00 0.00 269.88

Fugitive Dust 5550 lbs/ton 0.000166 0.0000249 0.92 0.14 0.92 0.14

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.6 85.6 16.9 0.2 2.2 1.3 184474.9 1.2 1.7 185012.5

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16

On�Road�Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56

On�Road�Crew�Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On�Road�Crew�Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 8 5 243611 2 2 244341

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�2

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

5 TraPac�Shaft�Construction Equipment Type HP kW Power�Rating LF
Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 2 6 3840 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 3.92 14.12 31.41 0.05 1.20 1.07 4652.56 0.35 0.00 4659.98 0.72 14.12 4.71 0.05 0.66 0.58 4652.56 0.06 0.00 4653.91

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 1 12 3543.12 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 2.84 9.21 19.54 0.04 0.70 0.62 4439.05 0.26 0.00 4444.44 0.52 9.21 2.93 0.04 0.38 0.34 4439.05 0.05 0.00 4440.04

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 1 8 957.6 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.80 2.56 5.99 0.01 0.20 0.18 1199.74 0.07 0.00 1201.26 0.15 2.56 0.90 0.01 0.11 0.10 1199.74 0.01 0.00 1200.02

Loader offroad 349 ����������������������� ����������������349� 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 1 6 947.94 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.87 2.71 7.27 0.01 0.25 0.22 1187.64 0.08 0.00 1189.28 0.16 2.71 1.09 0.01 0.14 0.12 1187.64 0.01 0.00 1187.94

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 1 8 861.84 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.77 2.37 5.67 0.01 0.19 0.17 1079.77 0.07 0.00 1081.22 0.14 2.37 0.85 0.01 0.10 0.09 1079.77 0.01 0.00 1080.03

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������130� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.3 38.7 87.8 0.2 3.6 2.8 15550.2 1.0 0.0 15571.2 2.2 38.6 15.7 0.2 2.2 1.6 15550.2 0.2 0.0 15554.0

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 10.66 44.92 121.07 0.31 7.05 5.84 31697.93 0.09 0.08 31725.36 4.88 24.36 53.53 0.30 2.93 2.04 31697.93 0.09 0.08 31725.36

On�Road�Truck onroad 130 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.91 4.22 11.31 0.00 0.08 0.08 629.25 0.00 0.00 629.25 0.73 3.95 11.81 0.00 0.00 0.00 629.25 0.00 0.00 629.25

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08

On�Road�Crew�Vehicle onroad 20 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15

Total 23 88 217 0 11 9 48069 1 0 48130 8 67 78 0 5 4 48069 0 0 48113

Phase

6 LAXT�Shaft�Construction Equipment Type HP kW Power�Rating LF
Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 2 6 3840 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 1 8 957.6 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349 ����������������������� ����������������349� 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������130� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 2.4 1.7 15550.2 0.2 0.0 15554.2

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�2

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

7 Assemble�TBM Equipment Type HP kW Power�Rating LF
Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ����������������������� ����������������349� 0.54 0 6 0 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������������� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

8 Offshore�Tunnel Equipment Type HP kW Power�Rating LF
Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 1 24 384 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.00 0.00 262.28

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 1 12 4800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ����������������������� ����������������145� 0.60 2 6 1044 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad ����������������160� ����������������160� 1.00 1 3 480 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.00 0.00 327.85

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ����������������������� ����������������349� 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 1 24 1344 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.01 0.01 917.98

Shaft and Tunnel Lighting offroad ����������������������� ����������������200� ����������������200� 1.00 1 24 4800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 1 8 640 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.00 0.00 437.13

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 1 12 720 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.00 0.00 491.77

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 1 6 360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.00 0.00 245.89

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 1 24 192 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.00 0.00 131.14

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������8,000� �������������8,000� 1.00 1 12 96000 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 2.72 0.60 65618.29 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 0.40 0.60 65569.65

Slurry Circuit Pumps (feed) offroad ����������������������� �������������3,760� �������������3,760� 1.00 1 12 45120 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 1.28 0.28 30840.60 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 0.19 0.28 30817.74

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 1 19 60800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 0.25 0.38 41527.44

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 1 12 734.4 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 1 12 26880 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.11 0.17 18359.50

Tower Crane offroad ����������������240� ����������������240� 1.00 1 10 2400 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.01 0.01 1639.24

Tunnel Ventilation Fans offroad ����������������������� �������������3,600� �������������3,600� 1.00 1 24 86400 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 2.44 0.54 59056.46 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 0.36 0.54 59012.68

Water Truck offroad 189 ����������������������� ����������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 1 3 84 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.37

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 5 12 11100 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������282� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82 0.40 2.15 6.40 0.00 0.01 0.01 342.82 0.00 0.00 342.82

Fugitive Dust 7050 lbs/ton 0.000166 0.0000249 1.17 0.18 1.17 0.18

10.8 86.2 149.5 0.2 6.2 5.0 231945.3 9.8 2.1 232797.4 4.7 86.1 18.2 0.2 2.4 1.3 231945.3 1.5 2.1 232623.4

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 282 16920 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 23.12 97.45 262.63 0.68 15.30 12.66 68760.13 0.19 0.18 68819.63 10.58 52.84 116.11 0.64 6.36 4.42 68760.13 0.19 0.18 68819.63

On�Road�Truck onroad 282 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.97 9.15 24.53 0.00 0.18 0.17 1364.98 0.00 0.00 1364.98 1.58 8.57 25.62 0.00 0.00 0.00 1364.98 0.00 0.00 1364.98

On�Road�Crew�Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On�Road�Crew�Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 37 206 432 1 22 18 305929 10 3 306986 18 161 155 1 9 6 305929 2 3 306812

Equipment�Specs

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

Emission�Factor Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

Daily�Emission�Rates�(lbs/day)

On�Site�Total



Project�Construction���Alternative�2

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

9
SW�Marine�Shaft�

Construction
Equipment Type HP kW Power�Rating LF

Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 2 6 3840 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 1 8 957.6 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349 ����������������������� ����������������349� 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������130� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 2.4 1.7 15550.2 0.2 0.0 15554.2

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Phase

10 PV�Shelf�Riser�Construction Equipment Type HP kW Power�Rating LF
Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.480 3.765 3.233 0.007 0.203 0.181 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2018 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 0 6 0 g/hp�hr 0.416 1.522 3.117 0.005 0.118 0.105 549.583 0.038 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.414 3.288 2.759 0.006 0.146 0.130 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 0 12 0 g/hp�hr 0.325 1.139 1.916 0.006 0.069 0.061 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 0 8 0 g/hp�hr 0.334 1.189 2.146 0.006 0.072 0.064 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ����������������������� ����������������349� 0.54 0 6 0 g/hp�hr 0.346 1.259 2.438 0.006 0.087 0.078 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 0 6 0 g/hp�hr 0.369 1.247 2.804 0.006 0.095 0.085 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.442 3.727 3.133 0.007 0.189 0.168 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 0 8 0 g/hp�hr 0.355 1.218 2.277 0.006 0.077 0.068 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 3 2 2418 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 3 2 147.06 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 3 2 1080 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 3 2 64.5 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.184 1.003 1.111 0.006 0.034 0.030 568.300 0.017 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.413 1.252 4.432 0.006 0.118 0.105 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.342 1.142 2.542 0.006 0.091 0.081 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 1 2 450 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.236 1.064 2.395 0.006 0.077 0.068 568.300 0.021 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ������������������16� 5 g/idle�hr 8.947 43.349 119.963 0.063 0.669 0.615 6617.135 0.000 0.000 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.000166 0.0000249 0.07 0.01 0.07 0.01

2.1 46.0 37.8 0.1 1.1 0.9 8418.5 0.0 0.4 8537.7 2.1 46.0 37.8 0.1 1.1 0.9 8418.5 0.0 0.4 8537.7

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 16 960 g/mile 0.498 2.196 5.520 0.018 0.335 0.270 1843.150 0.005 0.005 1.05 4.65 11.68 0.04 0.71 0.57 3900.85 0.01 0.01 3904.22 0.60 3.02 6.38 0.04 0.37 0.26 3900.85 0.01 0.01 3904.22

On�Road�Truck onroad 16 g/trip 2.969 14.451 39.988 0.000 0.226 0.208 2205.818 0.000 0.000 0.10 0.51 1.41 0.00 0.01 0.01 77.81 0.00 0.00 77.81 0.09 0.49 1.45 0.00 0.00 0.00 77.81 0.00 0.00 77.81

On�Road�Crew�Vehicle onroad 20 30 600 g/mile 0.134 1.120 0.090 0.004 0.034 0.019 392.094 0.042 0.039 0.18 1.48 0.12 0.01 0.04 0.03 518.64 0.05 0.05 535.71 0.18 1.48 0.12 0.01 0.04 0.03 518.64 0.05 0.05 535.71

On�Road�Crew�Vehicle onroad 30 g/trip 0.179 2.417 0.151 0.000 0.007 0.006 71.004 0.000 0.000 0.01 0.16 0.01 0.00 0.00 0.00 4.70 0.00 0.00 4.70 0.01 0.16 0.01 0.00 0.00 0.00 4.70 0.00 0.00 4.70

Total 3 53 51 0 2 2 12901 0 0 13041 3 51 45 0 1 1 12901 0 0 13041

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�2

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

11
PV�Shelf�Diffuser�

Construction
Equipment Type HP kW Power�Rating LF

Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 0 6 0 g/hp�hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 0 12 0 g/hp�hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 0 8 0 g/hp�hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ����������������������� ����������������349� 0.54 0 6 0 g/hp�hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 0 6 0 g/hp�hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 0 8 0 g/hp�hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 2 2 1612 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 2 2 98.04 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 1 2 360 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 1 2 21.5 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 1 8 2580 g/hp�hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.91 5.70 4.15 0.03 0.12 0.11 3232.39 0.08 0.00 3234.12 0.17 5.70 0.62 0.03 0.07 0.06 3232.39 0.02 0.00 3232.71

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 1 8 9440 g/hp�hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 7.83 24.96 81.49 0.12 2.04 1.82 11827.05 0.71 0.00 11841.89 1.43 24.96 12.22 0.12 1.12 0.99 11827.05 0.13 0.00 11829.77

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 2 8 5920 g/hp�hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 4.05 14.46 26.09 0.07 0.95 0.85 7416.97 0.37 0.00 7424.64 0.74 14.46 3.91 0.07 0.52 0.46 7416.97 0.07 0.00 7418.37

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 1 2 450 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 1 4 510 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.34 1.29 2.51 0.01 0.08 0.08 638.96 0.03 0.00 639.61 0.06 1.29 0.38 0.01 0.05 0.04 638.96 0.01 0.00 639.08

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 1 8 2960 g/hp�hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 1.37 6.72 12.32 0.04 0.40 0.36 3708.48 0.12 0.00 3711.08 0.25 6.72 1.85 0.04 0.22 0.20 3708.48 0.02 0.00 3708.96

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ������������������16� 5 g/idle�hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.03 0.13 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.000166 0.0000249 0.07 0.01 0.07 0.01

15.8 81.3 149.8 0.3 4.3 3.8 31975.2 1.3 0.2 32075.6 3.9 81.3 42.2 0.3 2.7 2.3 31975.2 0.3 0.2 32053.1

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 16 960 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.87 4.00 9.44 0.04 0.60 0.47 3899.65 0.01 0.01 3903.03 0.60 3.02 6.23 0.04 0.38 0.27 3899.65 0.01 0.01 3903.03

On�Road�Truck onroad 16 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.10 0.50 1.42 0.00 0.01 0.01 78.11 0.00 0.00 78.11 0.09 0.49 1.45 0.00 0.00 0.00 78.11 0.00 0.00 78.11

On�Road�Crew�Vehicle onroad 20 30 600 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.16 1.28 0.10 0.01 0.04 0.03 516.92 0.05 0.05 532.88 0.16 1.28 0.10 0.01 0.04 0.03 516.92 0.05 0.05 532.88

On�Road�Crew�Vehicle onroad 30 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 4.68 0.00 0.00 4.68 0.01 0.13 0.01 0.00 0.00 0.00 4.68 0.00 0.00 4.68

Total 17 87 160 0 5 4 36455 1 0 36575 5 86 50 0 3 3 36455 0 0 36552

Phase

12
Existing�Ocean�Outfalls�

Rehabilitation
Equipment Type HP kW Power�Rating LF

Number�

Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ����������������������� ����������������120� 0.55 0 18 0 g/hp�hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 Change House offroad ����������������������� ������������������16� ������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������� ����������������400� ����������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ����������������������� ����������������500� 0.64 0 6 0 g/hp�hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ����������������������� ����������������145� 0.60 0 6 0 g/hp�hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ����������������160� ����������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ����������������������� ����������������518� 0.57 0 12 0 g/hp�hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ����������������������� ����������������210� 0.57 0 8 0 g/hp�hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ����������������������� ����������������349� 0.54 0 6 0 g/hp�hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ����������������������� ����������������259� 0.61 0 6 0 g/hp�hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ����������������������� ������������������56� ������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������� ����������������140� ����������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ����������������������� ������������������80� ������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ����������������������� ������������������60� ������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ����������������������� ������������������60� ������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������� ��������������������8� ��������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ����������������������� �������������4,960� �������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ����������������������� �������������2,400� �������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ����������������������� �������������3,200� �������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������� ������������������90� 0.68 0 12 0 g/hp�hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ����������������������� �������������2,240� �������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ����������������240� ����������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ����������������������� �������������2,960� �������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ����������������������� ����������������189� 0.57 0 8 0 g/hp�hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ����������������������� ������������������28� ������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �������������1,300� ����������������������� �������������1,300� 0.31 2 2 1612 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad ������������������57� ����������������������� ������������������57� 0.43 2 2 98.04 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad ����������������400� ����������������������� ����������������400� 0.45 1 2 360 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad ������������������25� ����������������������� ������������������25� 0.43 1 2 21.5 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad ����������������750� ����������������������� ����������������750� 0.43 0 8 0 g/hp�hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �������������2,000� ����������������������� �������������2,000� 0.59 0 8 0 g/hp�hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ����������������250� ����������������������� ����������������250� 0.51 0 8 0 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ����������������500� ����������������������� ����������������500� 0.45 1 2 450 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad ����������������185� ����������������������� ����������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ����������������250� ����������������������� ����������������250� 0.51 0 4 0 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ����������������500� ����������������������� ����������������500� 0.74 0 8 0 g/hp�hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips
Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ����������������������� 5 g/idle�hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8 1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8

Miles�/�Trip Daily�Trips Miles�/�Day
Acres�

Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25

On�Road�Crew�Vehicle onroad 20 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12

Total 1 29 23 0 1 1 5480 0 0 5563 1 29 23 0 1 1 5480 0 0 5563

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total



Project�Construction���Alternative�2
EMISSIONS�BY�PHASE

Start�Date
Duration�
(Months) �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e�

1 TBM�Mobilization 1/1/2015 15 ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ��������������������
2 JWPCP�East�Shaft�Construction 1/1/2015 12 ����������������12� ����������������40� ����������������97� ������������������0� ������������������4� ������������������3� �������15,550� ������������������1� ��������������������� �������15,572� ������������������2� ����������������40� ����������������17� ������������������0� ������������������2� ������������������2� ��������15,550� ����������������0� ������������������� ��������15,554�
3 Assemble�TBM 4/1/2016 3 ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ��������������������
4 Onshore�Tunnel 7/1/2016 24 ����������������11� ����������������86� �������������148� ������������������0� ������������������6� ������������������5� �����184,475� ������������������8� ������������������2� �����185,151� ������������������5� ����������������86� ����������������17� ������������������0� ������������������2� ������������������1� �����184,475� ����������������1� ����������������2� �����185,012�
5 TraPac�Shaft�Construction 4/1/2016 12 ����������������11� ����������������39� ����������������88� ������������������0� ������������������4� ������������������3� �������15,550� ������������������1� ��������������������� �������15,571� ������������������2� ����������������39� ����������������16� ������������������0� ������������������2� ������������������2� ��������15,550� ����������������0� ������������������� ��������15,554�
6 LAXT�Shaft�Construction 1/1/2015 15 ����������������12� ����������������40� ����������������97� ������������������0� ������������������4� ������������������3� �������15,550� ������������������1� ��������������������� �������15,572� ������������������2� ����������������40� ����������������17� ������������������0� ������������������2� ������������������2� ��������15,550� ����������������0� ������������������� ��������15,554�
7 Assemble�TBM 4/1/2016 3 ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ��������������������
8 Offshore�Tunnel 7/1/2016 61 ����������������11� ����������������86� �������������149� ������������������0� ������������������6� ������������������5� �����231,945� ����������������10� ������������������2� �����232,797� ������������������5� ����������������86� ����������������18� ������������������0� ������������������2� ������������������1� �����231,945� ����������������1� ����������������2� �����232,623�
9 SW�Marine�Shaft�Construction 7/1/2015 12 ����������������12� ����������������40� ����������������97� ������������������0� ������������������4� ������������������3� �������15,550� ������������������1� ��������������������� �������15,572� ������������������2� ����������������40� ����������������17� ������������������0� ������������������2� ������������������2� ��������15,550� ����������������0� ������������������� ��������15,554�

10 PV�Shelf�Riser�Construction 4/1/2018 24 ������������������2� ����������������46� ����������������38� ������������������0� ������������������1� ������������������1� ����������8,419� ������������������0� ������������������0� ����������8,538� ������������������2� ����������������46� ����������������38� ������������������0� ������������������1� ������������������1� ����������8,419� ����������������0� ����������������0� ����������8,538�
11 PV�Shelf�Diffuser�Construction 4/1/2020 12 ����������������16� ����������������81� �������������150� ������������������0� ������������������4� ������������������4� �������31,975� ������������������1� ������������������0� �������32,076� ������������������4� ����������������81� ����������������42� ������������������0� ������������������3� ������������������2� ��������31,975� ����������������0� ����������������0� ��������32,053�
12 Existing�Ocean�Outfalls�Rehabilitation 4/1/2020 9 ������������������1� ����������������28� ����������������23� ������������������0� ������������������1� ������������������1� ����������5,132� ������������������0� ������������������0� ����������5,205� ������������������1� ����������������28� ����������������23� ������������������0� ������������������1� ������������������1� ����������5,132� ����������������0� ����������������0� ����������5,205�

Start�Date
Duration�
(Months) ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ��������������������
2 JWPCP�East�Shaft�Construction 1/1/2015 12 ����������������25� ����������������94� �������������244� ������������������0� ����������������12� ����������������10� �������48,047� ������������������1� ������������������0� �������48,109� ������������������8� ����������������68� ����������������81� ������������������0� ������������������5� ������������������4� ��������48,047� ����������������0� ����������������0� ��������48,091�
3 Assemble�TBM 4/1/2016 3 ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ��������������������
4 Onshore�Tunnel 7/1/2016 24 ����������������32� �������������183� �������������371� ������������������1� ����������������18� ����������������15� �����243,611� ������������������8� ������������������2� �����244,480� ����������������16� �������������147� �������������125� ������������������1� ������������������8� ������������������5� �����243,611� ����������������2� ����������������2� �����244,341�
5 TraPac�Shaft�Construction 4/1/2016 12 ����������������23� ����������������88� �������������217� ������������������0� ����������������11� ������������������9� �������48,069� ������������������1� ������������������0� �������48,130� ������������������8� ����������������67� ����������������78� ������������������0� ������������������5� ������������������4� ��������48,069� ����������������0� ����������������0� ��������48,113�
6 LAXT�Shaft�Construction 1/1/2015 15 ����������������25� ����������������94� �������������244� ������������������0� ����������������12� ����������������10� �������48,047� ������������������1� ������������������0� �������48,109� ������������������8� ����������������68� ����������������81� ������������������0� ������������������5� ������������������4� ��������48,047� ����������������0� ����������������0� ��������48,091�
7 Assemble�TBM 4/1/2016 3 ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ��������������������
8 Offshore�Tunnel 7/1/2016 61 ����������������37� �������������206� �������������432� ������������������1� ����������������22� ����������������18� �����305,929� ����������������10� ������������������3� �����306,986� ����������������18� �������������161� �������������155� ������������������1� ������������������9� ������������������6� �����305,929� ����������������2� ����������������3� �����306,812�
9 SW�Marine�Shaft�Construction 7/1/2015 12 ����������������25� ����������������94� �������������244� ������������������0� ����������������12� ����������������10� �������48,047� ������������������1� ������������������0� �������48,109� ������������������8� ����������������68� ����������������81� ������������������0� ������������������5� ������������������4� ��������48,047� ����������������0� ����������������0� ��������48,091�

10 PV�Shelf�Riser�Construction 4/1/2018 24 ������������������3� ����������������53� ����������������51� ������������������0� ������������������2� ������������������2� �������12,901� ������������������0� ������������������0� �������13,041� ������������������3� ����������������51� ����������������45� ������������������0� ������������������1� ������������������1� ��������12,901� ����������������0� ����������������0� ��������13,041�
11 PV�Shelf�Diffuser�Construction 4/1/2020 12 ����������������17� ����������������87� �������������160� ������������������0� ������������������5� ������������������4� �������36,455� ������������������1� ������������������0� �������36,575� ������������������5� ����������������86� ����������������50� ������������������0� ������������������3� ������������������3� ��������36,455� ����������������0� ����������������0� ��������36,552�
12 Existing�Ocean�Outfalls�Rehabilitation 4/1/2020 9 ������������������1� ����������28.96� ����������������23� ������������������0� ������������������1� ������������������1� ����������5,480� ������������������0� ������������������0� ����������5,563� ������������������1� ����������������29� ����������������23� ������������������0� ������������������1� ������������������1� ����������5,480� ����������������0� ����������������0� ����������5,563�

Phase

Mitigated�Localized�Daily�Emission�Rates�(lbs/day)

Mitigated�Regional�Daily�Emission�Rates�(lbs/day)

Phase

Unmitigated�Localized�Daily�Emission�Rates�(lbs/day)

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�2
EMISSONS�BY�DAY

Timeslice Phase �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�
A 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

2 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0������������� 48,091������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0������������� 48,091������������
Total 49������������� 188����������� 488������������ 1���������������� 24������������ 20����������� 96,094������������ 2�������������� 0�������������� 96,218������������ 16����������� 137����������� 163���������� 1�������������� 10����������� 7�������������� 96,094������������ 1�������������� 0������������� 96,181������������

B 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
2 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0������������� 48,091������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0������������� 48,091������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0������������� 48,091������������
Total 74������������� 282����������� 732������������ 1���������������� 36������������ 29����������� 144,140���������� 4�������������� 0�������������� 144,327���������� 24����������� 205����������� 244���������� 1�������������� 16����������� 11����������� 144,140���������� 1�������������� 0������������� 144,272���������

C 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0������������� 48,091������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0������������� 48,091������������
Total ������������� ������������� ������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

D 3 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
5 23�������������� 88�������������� 217������������ 0���������������� 11������������� 9�������������� 48,069������������ 1�������������� 0�������������� 48,130������������ 8�������������� 67�������������� 78������������� 0�������������� 5�������������� 4�������������� 48,069������������ 0�������������� 0������������� 48,113������������
7 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0������������� 48,091������������
Total 48������������� 182����������� 461������������ 1���������������� 23������������ 19����������� 96,116������������ 2�������������� 0�������������� 96,239������������ 16����������� 136����������� 159���������� 1�������������� 10����������� 7�������������� 96,116������������ 1�������������� 0������������� 96,204������������

E 4 32�������������� 183����������� 371������������ 1���������������� 18������������� 15������������ 243,611���������� 8�������������� 2�������������� 244,480���������� 16������������ 147����������� 125���������� 1�������������� 8�������������� 5�������������� 243,611���������� 2�������������� 2������������� 244,341����������
5 23�������������� 88�������������� 217������������ 0���������������� 11������������� 9�������������� 48,069������������ 1�������������� 0�������������� 48,130������������ 8�������������� 67�������������� 78������������� 0�������������� 5�������������� 4�������������� 48,069������������ 0�������������� 0������������� 48,113������������
8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 2�������������� 3������������� 306,812����������
Total 92������������� 477����������� 1,020�������� 2���������������� 51������������ 42����������� 597,610���������� 20����������� 5�������������� 599,596���������� 41����������� 375����������� 358���������� 2�������������� 22����������� 15����������� 597,610���������� 4�������������� 5������������� 599,266���������

F 4 32�������������� 183����������� 371������������ 1���������������� 18������������� 15������������ 243,611���������� 8�������������� 2�������������� 244,480���������� 16������������ 147����������� 125���������� 1�������������� 8�������������� 5�������������� 243,611���������� 2�������������� 2������������� 244,341����������
8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 2�������������� 3������������� 306,812����������
Total 69������������� 389����������� 802������������ 2���������������� 40������������ 33����������� 549,540���������� 19����������� 5�������������� 551,466���������� 34����������� 308����������� 279���������� 2�������������� 17����������� 11����������� 549,540���������� 4�������������� 5������������� 551,153���������

G 4 32�������������� 183����������� 371������������ 1���������������� 18������������� 15������������ 243,611���������� 8�������������� 2�������������� 244,480���������� 16������������ 147����������� 125���������� 1�������������� 8�������������� 5�������������� 243,611���������� 2�������������� 2������������� 244,341����������
8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 2�������������� 3������������� 306,812����������
10 3���������������� 53�������������� 51�������������� 0���������������� 2��������������� 2�������������� 12,901������������ 0�������������� 0�������������� 13,041������������ 3�������������� 51�������������� 45������������� 0�������������� 1�������������� 1�������������� 12,901������������ 0�������������� 0������������� 13,041������������
Total 72������������� 441����������� 853������������ 2���������������� 42������������ 35����������� 562,441���������� 19����������� 5�������������� 564,506���������� 37����������� 359����������� 325���������� 2�������������� 18����������� 12����������� 562,441���������� 4�������������� 5������������� 564,194���������

H 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 2�������������� 3������������� 306,812����������
10 3���������������� 53�������������� 51�������������� 0���������������� 2��������������� 2�������������� 12,901������������ 0�������������� 0�������������� 13,041������������ 3�������������� 51�������������� 45������������� 0�������������� 1�������������� 1�������������� 12,901������������ 0�������������� 0������������� 13,041������������
Total 40������������� 258����������� 482������������ 1���������������� 24������������ 20����������� 318,830���������� 11����������� 3�������������� 320,027���������� 21����������� 212����������� 200���������� 1�������������� 11����������� 7�������������� 318,830���������� 2�������������� 3������������� 319,853���������

I 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 2�������������� 3������������� 306,812����������
11 17�������������� 87�������������� 160������������ 0���������������� 5��������������� 4�������������� 36,455������������ 1�������������� 0�������������� 36,575������������ 5�������������� 86�������������� 50������������� 0�������������� 3�������������� 3�������������� 36,455������������ 0�������������� 0������������� 36,552������������
12 1���������������� 29�������������� 23�������������� 0���������������� 1��������������� 1�������������� 5,480�������������� 0�������������� 0�������������� 5,563�������������� 1�������������� 29�������������� 23������������� 0�������������� 1�������������� 1�������������� 5,480�������������� 0�������������� 0������������� 5,563��������������
Total 55������������� 322����������� 615������������ 1���������������� 28������������ 23����������� 347,864���������� 12����������� 3�������������� 349,124���������� 24����������� 276����������� 227���������� 1�������������� 13����������� 9�������������� 347,864���������� 3�������������� 3������������� 348,927���������

J 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 2�������������� 3������������� 306,812����������
11 17�������������� 87�������������� 160������������ 0���������������� 5��������������� 4�������������� 36,455������������ 1�������������� 0�������������� 36,575������������ 5�������������� 86�������������� 50������������� 0�������������� 3�������������� 3�������������� 36,455������������ 0�������������� 0������������� 36,552������������
Total 54������������� 293����������� 592������������ 1���������������� 27������������ 22����������� 342,384���������� 12����������� 3�������������� 343,561���������� 23����������� 247����������� 204���������� 1�������������� 12����������� 9�������������� 342,384���������� 2�������������� 3������������� 343,364���������

K 8 37�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 2�������������� 3������������� 306,812����������
Total 37������������� 206����������� 432������������ 1���������������� 22������������ 18����������� 305,929���������� 10����������� 3�������������� 306,986���������� 18����������� 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 2�������������� 3������������� 306,812���������

92������������� 477����������� 1,020�������� 2���������������� 51������������ 42����������� 597,610���������� 20����������� 5�������������� 599,596���������� 41����������� 375����������� 358���������� 2�������������� 22����������� 15����������� 597,610���������� 4�������������� 5������������� 599,266���������Maximum�Daily�Emissions

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day) Mitigated�Regional�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�2

GHG�EMISSIONS�BY�PHASE

Start�Date
Duration�
(Months) CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������
2 JWPCP�East�Shaft�Construction 1/1/2015 12 �������������5,817� ��������������������0� ��������������������0� �������������5,825� �������������5,817� ��������������������0� ��������������������0� �������������5,823�
3 Assemble�TBM 4/1/2016 3 ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������
4 Onshore�Tunnel 7/1/2016 24 ����������59,073� ��������������������2� ��������������������1� ����������59,284� ����������59,073� ��������������������0� ��������������������1� ����������59,250�
5 TraPac�Shaft�Construction 4/1/2016 12 �������������5,820� ��������������������0� ��������������������0� �������������5,828� �������������5,820� ��������������������0� ��������������������0� �������������5,825�
6 LAXT�Shaft�Construction 1/1/2015 15 �������������7,272� ��������������������0� ��������������������0� �������������7,281� �������������7,272� ��������������������0� ��������������������0� �������������7,278�
7 Assemble�TBM 4/1/2016 3 ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������� ����������������������
8 Offshore�Tunnel 7/1/2016 61 ��������185,717� ��������������������6� ��������������������2� ��������186,358� ��������185,717� ��������������������1� ��������������������2� ��������186,253�
9 SW�Marine�Shaft�Construction 7/1/2015 12 �������������5,833� ��������������������0� ��������������������0� �������������5,841� �������������5,833� ��������������������0� ��������������������0� �������������5,839�

10 PV�Shelf�Riser�Construction 4/1/2018 24 �������������3,133� ��������������������0� ��������������������0� �������������3,167� �������������3,133� ��������������������0� ��������������������0� �������������3,167�
11 PV�Shelf�Diffuser�Construction 4/1/2020 12 �������������4,414� ��������������������0� ��������������������0� �������������4,428� �������������4,414� ��������������������0� ��������������������0� �������������4,426�
12 Existing�Ocean�Outfalls�Rehabilitation 4/1/2020 9 ����������������499� ��������������������0� ��������������������0� ����������������507� ����������������499� ��������������������0� ��������������������0� ����������������507�

Total 278,519����� 278,368�����
Amortized�Total 9,284���������� 9,279����������

Unmitigated�Emissions�(Metric�Tons�per�Phase) Mitigated�Emissions�(Metric�Tons�per�Phase)

Phase
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Project�Construction���Alternative�3

PROJECT�AND�PROGRAM�CONSTRUCTION�OVERLAP

PROJECT

Phase Start� uJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct NovDec Jan Feb MarApr MayJun Jul Aug Sep Oct NovDec Jan Feb MarApr MayJun Jul Aug Sep Oct NovDec
1 TBM�Mobilization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 JWPCP�West�Shaft�Construction 1 1 1 1 1 1 1 1 1 1 1 1
3 Assemble�TBM 1 1 1
4 Onshore�Tunnel 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 Angels�Gate�Shaft�Construction 1 1 1 1 1 1 1 1 1
6 PV�Shelf�Riser�Construction 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
7 PV�Shelf�Diffuser�Construction 1 1 1 1 1 1 1 1 1 1 1 1
8 Existing�Ocean�Outfalls�Rehabilitation 1 1 1 1 1 1 1 1 1

Timeslice

PROGRAM
P
o
P
oJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb MarApr MayJun Jul Aug Sep Oct NovDec Jan Feb MarApr MayJun Jul Aug Sep Oct NovDec Jan Feb MarApr MayJun Jul Aug Sep Oct NovDec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 JWPCP Solids Processing 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 SJCWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3 POWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 LCWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 LBWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 SJCWRP Plant Expansion 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OVERLAPING�PHASES���>

2015 2016 2017 2018

A���1,�2 D���4

JWPCP�� JWPCP�� Just�SJCWRP�Plant�ExpansionNO�PROGRAM�CONSTRUCTION WRP�and�JWPCP�overlap�with� WRP�and�JWPCP�overlap�with�offshore�tunneling WRP�and�JWPCP� JWPCP��Solids�Processing�overlap�with�offshore�tunneling�and�SP�Riser�construction JWPCP��Solids�Processing�overlap�

2021 2022 2035 2040 2050

B���1 C���3

2021

H���4,�7,�8 I���4,�7 J���4

20222019 2020

E���4,�6 F���4,�5,�6 G���4,�6

2015 2016 2017 2018 2019 2020



Project�Construction���Alternative�3
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

1 TBM�Mobilization Equipment Type HP kW
Power�

Rating
LF

Number�

Active

Equipment�

Hrs/Day

Daily�Hp�

hr
E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 �������������������������������������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad �������������������������������������������16������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������������������������400���������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 �������������������������������������������500� 0.64 0 6 0 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 �������������������������������������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160���������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 �������������������������������������������518� 0.57 0 12 0 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 �������������������������������������������210� 0.57 0 8 0 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 �������������������������������������������349� 0.54 0 6 0 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 �������������������������������������������259� 0.61 0 6 0 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad �������������������������������������������56������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������������������������140���������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad �������������������������������������������80������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad �������������������������������������������60������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad �������������������������������������������60������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������������������������������8���������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad �����������������������������������4,960����������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad �����������������������������������2,400����������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad �����������������������������������3,200����������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������������������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad �����������������������������������2,240����������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240���������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad �����������������������������������2,960����������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 �������������������������������������������189� 0.57 0 8 0 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad �������������������������������������������28������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad ������1,300���������������������������������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ��������������57�����������������������������������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad �����������400��������������������������������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ��������������25�����������������������������������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad �����������750��������������������������������������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad ������2,000���������������������������������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad �����������250��������������������������������������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad �����������500��������������������������������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad �����������185��������������������������������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad �����������250��������������������������������������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�

Trips

Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad �������������������� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000 0.000 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2
JWPCP�West�Shaft�

Construction
Equipment Type HP kW

Power�

Rating
LF

Number�

Active

Equipment�

Hrs/Day

Daily�Hp�

hr
E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 �������������������������������������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad �������������������������������������������16������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������������������������400���������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 �������������������������������������������500� 0.64 2 6 3840 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145 �������������������������������������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160���������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 �������������������������������������������518� 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210 �������������������������������������������210� 0.57 1 8 957.6 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349 �������������������������������������������349� 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259 �������������������������������������������259� 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad �������������������������������������������56������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������������������������140���������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad �������������������������������������������80������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad �������������������������������������������60������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad �������������������������������������������60������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������������������������������8���������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad �����������������������������������4,960����������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad �����������������������������������2,400����������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad �����������������������������������3,200����������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������������������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad �����������������������������������2,240����������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240���������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad �����������������������������������2,960����������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 �������������������������������������������189� 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad �������������������������������������������28������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad ������1,300���������������������������������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ��������������57�����������������������������������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad �����������400��������������������������������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ��������������25�����������������������������������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad �����������750��������������������������������������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad ������2,000���������������������������������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad �����������250��������������������������������������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad �����������500��������������������������������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad �����������185��������������������������������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad �����������250��������������������������������������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�

Trips

Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad �����������130� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000 0.000 0.00 0.00 0.00 0.00

11.9 40.1 97.2 0.2 3.4 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 1.9 1.7 15550.2 0.2 0.0 15554.2

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15
Total 25 94 244 0 11 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

On�Site�Tota

Equipment�Specs Emission�Factor

Equipment�Specs Daily�Emission�Rates�(lbs/day)

On�Site�Tota

Emission�Factor

Unmitigated�Daily�Emission�Rates�(lbs/day) Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�3
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

3 Assemble�TBM Equipment Type HP kW
Power�

Rating
LF

Number�

Active

Equipment�

Hrs/Day

Daily�Hp�

hr
E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 �������������������������������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad �������������������������������������������16������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������������������������400���������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 �������������������������������������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 �������������������������������������������145� 0.60 0 6 0 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160���������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 �������������������������������������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 �������������������������������������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 �������������������������������������������349� 0.54 0 6 0 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 �������������������������������������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad �������������������������������������������56������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������������������������140���������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad �������������������������������������������80������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad �������������������������������������������60������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad �������������������������������������������60������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������������������������������8���������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad �����������������������������������4,960����������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad �����������������������������������2,400����������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad �����������������������������������3,200����������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������������������������������90� 0.68 0 12 0 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad �����������������������������������2,240����������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240���������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad �����������������������������������2,960����������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 �������������������������������������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad �������������������������������������������28������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad ������1,300���������������������������������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ��������������57�����������������������������������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad �����������400��������������������������������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ��������������25�����������������������������������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad �����������750��������������������������������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad ������2,000���������������������������������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad �����������250��������������������������������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad �����������500��������������������������������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad �����������185��������������������������������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad �����������250��������������������������������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�

Trips

Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad �������������������� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.00017 0.000025 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Onshore�Tunnel Equipment Type HP kW
Power�

Rating
LF

Number�

Active

Equipment�

Hrs/Day

Daily�Hp�

hr
E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 �������������������������������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad �������������������������������������������16������������������16� 1.00 1 24 384 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.00 0.00 262.28

Compressor (2000 cfm) offroad ����������������������������������������400���������������400� 1.00 1 12 4800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Crawler Crane offroad 500 �������������������������������������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 �������������������������������������������145� 0.60 2 6 1044 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad ��������������������160���������������160� 1.00 1 3 480 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.00 0.00 327.85

Hydaulic Excavator - Large offroad 518 �������������������������������������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 �������������������������������������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 �������������������������������������������349� 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259 �������������������������������������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad �������������������������������������������56������������������56� 1.00 1 24 1344 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.01 0.01 917.98

Shaft and Tunnel Lighting offroad ����������������������������������������140���������������140� 1.00 1 24 3360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.01 0.02 2294.94

Shaft Pump offroad �������������������������������������������80������������������80� 1.00 1 8 640 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.00 0.00 437.13

Shop (mechanical) offroad �������������������������������������������60������������������60� 1.00 1 12 720 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.00 0.00 491.77

Shop (welding) offroad �������������������������������������������60������������������60� 1.00 1 6 360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.00 0.00 245.89

Site Lighting offroad ����������������������������������������������8���������������������8� 1.00 1 24 192 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.00 0.00 131.14

Slurry Circuit Pumps (discharge) offroad �����������������������������������4,960����������4,960� 1.00 1 12 59520 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 0.25 0.37 40653.18

Slurry Circuit Pumps (feed) offroad �����������������������������������2,400����������2,400� 1.00 1 12 28800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.12 0.18 19670.89

Slurry Separation Plant offroad �����������������������������������3,200����������3,200� 1.00 1 19 60800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 0.25 0.38 41527.44

Street Sweeper offroad 90 ����������������������������������������������90� 0.68 1 12 734.4 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad �����������������������������������2,240����������2,240� 1.00 1 12 26880 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.11 0.17 18359.50

Tower Crane offroad ��������������������240���������������240� 1.00 1 10 2400 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.01 0.01 1639.24

Tunnel Ventilation Fans offroad �����������������������������������2,960����������2,960� 1.00 1 24 71040 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 0.30 0.44 48521.54

Water Truck offroad 189 �������������������������������������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad �������������������������������������������28������������������28� 1.00 1 3 84 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.37

Tugboats offroad ������1,300���������������������������������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ��������������57�����������������������������������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad �����������400��������������������������������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ��������������25�����������������������������������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad �����������750��������������������������������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad ������2,000���������������������������������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad �����������250��������������������������������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad �����������500��������������������������������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad �����������185��������������������������������������������185� 1.00 5 12 11100 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad �����������250��������������������������������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�

Trips

Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad �����������222� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.31 1.69 5.04 0.00 0.00 0.00 269.88 0.00 0.00 269.88

Fugitive Dust 5550 lbs/ton 0.00017 0.000025 0.92 0.14 0.46 0.07

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.6 85.6 16.9 0.2 1.7 1.2 184474.9 1.2 1.7 185012.5

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16

On�Road�Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56

On�Road�Crew�Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On�Road�Crew�Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74
Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 7 5 243611 2 2 244341

Equipment�Specs Emission�Factor

On�Site�Tota

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Tota

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�3
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

5
Angels�Gate�Shaft�

Construction
Equipment Type HP kW

Power�

Rating
LF

Number�

Active

Equipment�

Hrs/Day

Daily�Hp�

hr
E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 �������������������������������������������120� 0.55 0 18 0 g/hp�hr 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2019 Change House offroad �������������������������������������������16������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������������������������400���������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 �������������������������������������������500� 0.64 2 6 3840 g/hp�hr 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000 3.34 12.38 24.11 0.05 0.90 0.80 4652.56 0.30 0.00 4658.88 0.61 12.38 3.62 0.05 0.49 0.44 4652.56 0.06 0.00 4653.71

Forklift offroad 145 �������������������������������������������145� 0.60 0 6 0 g/hp�hr 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160���������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 �������������������������������������������518� 0.57 1 12 3543.12 g/hp�hr 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000 2.40 8.79 13.07 0.04 0.47 0.42 4439.05 0.22 0.00 4443.59 0.44 8.79 1.96 0.04 0.26 0.23 4439.05 0.04 0.00 4439.88

Hydaulic Excavator - Medium offroad 210 �������������������������������������������210� 0.57 1 8 957.6 g/hp�hr 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000 0.66 2.49 3.92 0.01 0.13 0.12 1199.74 0.06 0.00 1201.00 0.12 2.49 0.59 0.01 0.07 0.06 1199.74 0.01 0.00 1199.97

Loader offroad 349 �������������������������������������������349� 0.54 2 6 2261.52 g/hp�hr 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000 1.64 6.12 10.85 0.03 0.39 0.35 2833.38 0.15 0.00 2836.49 0.30 6.12 1.63 0.03 0.21 0.19 2833.38 0.03 0.00 2833.95

Motor Grader offroad 259 �������������������������������������������259� 0.61 1 6 947.94 g/hp�hr 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000 0.73 2.57 5.24 0.01 0.18 0.16 1187.64 0.07 0.00 1189.02 0.13 2.57 0.79 0.01 0.10 0.09 1187.64 0.01 0.00 1187.89

Office Trailers offroad �������������������������������������������56������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������������������������140���������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad �������������������������������������������80������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad �������������������������������������������60������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad �������������������������������������������60������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������������������������������8���������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad �����������������������������������4,960����������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad �����������������������������������2,400����������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad �����������������������������������3,200����������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������������������������������90� 0.68 0 12 0 g/hp�hr 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad �����������������������������������2,240����������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240���������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad �����������������������������������2,960����������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 �������������������������������������������189� 0.57 1 8 861.84 g/hp�hr 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000 0.63 2.29 3.76 0.01 0.13 0.11 1079.77 0.06 0.00 1080.97 0.12 2.29 0.56 0.01 0.07 0.06 1079.77 0.01 0.00 1079.99

Worker Hoist offroad �������������������������������������������28������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad ������1,300���������������������������������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ��������������57�����������������������������������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad �����������400��������������������������������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ��������������25�����������������������������������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad �����������750��������������������������������������������750� 0.43 0 8 0 g/hp�hr 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad ������2,000���������������������������������������2,000� 0.59 0 8 0 g/hp�hr 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad �����������250��������������������������������������������250� 0.51 0 8 0 g/hp�hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad �����������500��������������������������������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad �����������185��������������������������������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad �����������250��������������������������������������������250� 0.51 0 4 0 g/hp�hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�

Trips

Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad �����������130� 5 g/idle�hr 8.727 43.027 120.566 0.063 0.585 0.538 6617.135 0.000 0.000 0.21 1.03 2.88 0.00 0.01 0.01 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.00017 0.000025 0.54 0.08 0.27 0.04

9.6 35.7 63.8 0.2 2.8 2.1 15550.2 0.8 0.0 15568.0 1.9 35.6 12.1 0.2 1.5 1.1 15550.2 0.2 0.0 15553.4

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.451 2.032 4.942 0.018 0.306 0.243 1842.488 0.005 0.005 7.76 34.93 84.99 0.31 5.26 4.19 31683.00 0.09 0.08 31710.43 4.91 24.55 51.18 0.32 3.05 2.15 31683.00 0.09 0.08 31710.43

On�Road�Truck onroad 130 g/trip 2.919 14.346 40.202 0.000 0.195 0.179 2196.372 0.000 0.000 0.84 4.11 11.52 0.00 0.06 0.05 629.47 0.00 0.00 629.47 0.73 3.96 11.80 0.00 0.00 0.00 629.47 0.00 0.00 629.47

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.129 1.043 0.083 0.004 0.034 0.019 391.398 0.040 0.038 0.11 0.92 0.07 0.00 0.03 0.02 345.15 0.04 0.03 356.16 0.11 0.92 0.07 0.00 0.03 0.02 345.15 0.04 0.03 356.16

On�Road�Crew�Vehicle onroad 20 g/trip 0.161 2.214 0.136 0.000 0.007 0.006 70.846 0.000 0.000 0.01 0.10 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.10 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12
Total 18 75 158 0 8 6 48053 1 0 48109 7 64 72 0 5 3 48053 0 0 48095

Phase

6
PV�Shelf�Riser�

Construction
Equipment Type HP kW

Power�

Rating
LF

Number�

Active

Equipment�

Hrs/Day

Daily�Hp�

hr
E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 �������������������������������������������120� 0.55 0 18 0 g/hp�hr 0.480 3.765 3.233 0.007 0.203 0.181 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2018 Change House offroad �������������������������������������������16������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������������������������400���������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 �������������������������������������������500� 0.64 0 6 0 g/hp�hr 0.416 1.522 3.117 0.005 0.118 0.105 549.583 0.038 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 �������������������������������������������145� 0.60 0 6 0 g/hp�hr 0.414 3.288 2.759 0.006 0.146 0.130 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160���������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 �������������������������������������������518� 0.57 0 12 0 g/hp�hr 0.325 1.139 1.916 0.006 0.069 0.061 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 �������������������������������������������210� 0.57 0 8 0 g/hp�hr 0.334 1.189 2.146 0.006 0.072 0.064 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 �������������������������������������������349� 0.54 0 6 0 g/hp�hr 0.346 1.259 2.438 0.006 0.087 0.078 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 �������������������������������������������259� 0.61 0 6 0 g/hp�hr 0.369 1.247 2.804 0.006 0.095 0.085 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad �������������������������������������������56������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������������������������140���������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad �������������������������������������������80������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad �������������������������������������������60������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad �������������������������������������������60������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������������������������������8���������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad �����������������������������������4,960����������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad �����������������������������������2,400����������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad �����������������������������������3,200����������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������������������������������90� 0.68 0 12 0 g/hp�hr 0.442 3.727 3.133 0.007 0.189 0.168 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad �����������������������������������2,240����������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240���������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad �����������������������������������2,960����������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 �������������������������������������������189� 0.57 0 8 0 g/hp�hr 0.355 1.218 2.277 0.006 0.077 0.068 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad �������������������������������������������28������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad ������1,300���������������������������������������1,300� 0.31 3 2 2418 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77

Tugboat - Aux offroad ��������������57�����������������������������������������������57� 0.43 3 2 147.06 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16

Crew Boats offroad �����������400��������������������������������������������400� 0.45 3 2 1080 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71

Crew Boats - Aux offroad ��������������25�����������������������������������������������25� 0.43 3 2 64.5 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09

Crane Barge offroad �����������750��������������������������������������������750� 0.43 0 8 0 g/hp�hr 0.184 1.003 1.111 0.006 0.034 0.030 568.300 0.017 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad ������2,000���������������������������������������2,000� 0.59 0 8 0 g/hp�hr 0.413 1.252 4.432 0.006 0.118 0.105 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad �����������250��������������������������������������������250� 0.51 0 8 0 g/hp�hr 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.342 1.142 2.542 0.006 0.091 0.081 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad �����������500��������������������������������������������500� 0.45 1 2 450 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad �����������185��������������������������������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad �����������250��������������������������������������������250� 0.51 0 4 0 g/hp�hr 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.236 1.064 2.395 0.006 0.077 0.068 568.300 0.021 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�

Trips

Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ��������������16� 5 g/idle�hr 8.947 43.349 119.963 0.063 0.669 0.615 6617.135 0.000 0.000 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.00017 0.000025 0.07 0.01 0.03 0.00

2.1 46.0 37.8 0.1 1.1 0.9 8418.5 0.0 0.4 8537.7 2.1 46.0 37.8 0.1 1.0 0.9 8418.5 0.0 0.4 8537.7

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 16 960 g/mile 0.498 2.196 5.520 0.018 0.335 0.270 1843.150 0.005 0.005 1.05 4.65 11.68 0.04 0.71 0.57 3900.85 0.01 0.01 3904.22 0.60 3.02 6.38 0.04 0.37 0.26 3900.85 0.01 0.01 3904.22

On�Road�Truck onroad 16 g/trip 2.969 14.451 39.988 0.000 0.226 0.208 2205.818 0.000 0.000 0.10 0.51 1.41 0.00 0.01 0.01 77.81 0.00 0.00 77.81 0.09 0.49 1.45 0.00 0.00 0.00 77.81 0.00 0.00 77.81

On�Road�Crew�Vehicle onroad 20 30 600 g/mile 0.134 1.120 0.090 0.004 0.034 0.019 392.094 0.042 0.039 0.18 1.48 0.12 0.01 0.04 0.03 518.64 0.05 0.05 535.71 0.18 1.48 0.12 0.01 0.04 0.03 518.64 0.05 0.05 535.71

On�Road�Crew�Vehicle onroad 30 g/trip 0.179 2.417 0.151 0.000 0.007 0.006 71.004 0.000 0.000 0.01 0.16 0.01 0.00 0.00 0.00 4.70 0.00 0.00 4.70 0.01 0.16 0.01 0.00 0.00 0.00 4.70 0.00 0.00 4.70
Total 3 53 51 0 2 2 12901 0 0 13041 3 51 45 0 1 1 12901 0 0 13041

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Tota

On�Site�Tota

Equipment�Specs Mitigated�Daily�Emission�Rates�(lbs/day)Emission�Factor Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�3
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

7
PV�Shelf�Diffuser�

Construction
Equipment Type HP kW

Power�

Rating
LF

Number�

Active

Equipment�

Hrs/Day

Daily�Hp�

hr
E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 �������������������������������������������120� 0.55 0 18 0 g/hp�hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 Change House offroad �������������������������������������������16������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������������������������400���������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 �������������������������������������������500� 0.64 0 6 0 g/hp�hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 �������������������������������������������145� 0.60 0 6 0 g/hp�hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160���������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 �������������������������������������������518� 0.57 0 12 0 g/hp�hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 �������������������������������������������210� 0.57 0 8 0 g/hp�hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 �������������������������������������������349� 0.54 0 6 0 g/hp�hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 �������������������������������������������259� 0.61 0 6 0 g/hp�hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad �������������������������������������������56������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������������������������140���������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad �������������������������������������������80������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad �������������������������������������������60������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad �������������������������������������������60������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������������������������������8���������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad �����������������������������������4,960����������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad �����������������������������������2,400����������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad �����������������������������������3,200����������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������������������������������90� 0.68 0 12 0 g/hp�hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad �����������������������������������2,240����������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240���������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad �����������������������������������2,960����������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 �������������������������������������������189� 0.57 0 8 0 g/hp�hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad �������������������������������������������28������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad ������1,300���������������������������������������1,300� 0.31 2 2 1612 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad ��������������57�����������������������������������������������57� 0.43 2 2 98.04 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad �����������400��������������������������������������������400� 0.45 1 2 360 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad ��������������25�����������������������������������������������25� 0.43 1 2 21.5 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad �����������750��������������������������������������������750� 0.43 1 8 2580 g/hp�hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.91 5.70 4.15 0.03 0.12 0.11 3232.39 0.08 0.00 3234.12 0.17 5.70 0.62 0.03 0.07 0.06 3232.39 0.02 0.00 3232.71

Pipe Barge offroad ������2,000���������������������������������������2,000� 0.59 1 8 9440 g/hp�hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 7.83 24.96 81.49 0.12 2.04 1.82 11827.05 0.71 0.00 11841.89 1.43 24.96 12.22 0.12 1.12 0.99 11827.05 0.13 0.00 11829.77

Dump Barge offroad �����������250��������������������������������������������250� 0.51 0 8 0 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad �����������500��������������������������������������������500� 0.74 2 8 5920 g/hp�hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 4.05 14.46 26.09 0.07 0.95 0.85 7416.97 0.37 0.00 7424.64 0.74 14.46 3.91 0.07 0.52 0.46 7416.97 0.07 0.00 7418.37

Service Vessel offroad �����������500��������������������������������������������500� 0.45 1 2 450 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad �����������185��������������������������������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad �����������250��������������������������������������������250� 0.51 1 4 510 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.34 1.29 2.51 0.01 0.08 0.08 638.96 0.03 0.00 639.61 0.06 1.29 0.38 0.01 0.05 0.04 638.96 0.01 0.00 639.08

Pump offroad �����������500��������������������������������������������500� 0.74 1 8 2960 g/hp�hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 1.37 6.72 12.32 0.04 0.40 0.36 3708.48 0.12 0.00 3711.08 0.25 6.72 1.85 0.04 0.22 0.20 3708.48 0.02 0.00 3708.96

Daily�

Trips

Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad ��������������16� 5 g/idle�hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.03 0.13 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.00017 0.000025 0.07 0.01 0.03 0.00

15.8 81.3 149.8 0.3 4.3 3.8 31975.2 1.3 0.2 32075.6 3.9 81.3 42.2 0.3 2.6 2.3 31975.2 0.3 0.2 32053.1

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 16 960 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.87 4.00 9.44 0.04 0.60 0.47 3899.65 0.01 0.01 3903.03 0.60 3.02 6.23 0.04 0.38 0.27 3899.65 0.01 0.01 3903.03

On�Road�Truck onroad 16 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.10 0.50 1.42 0.00 0.01 0.01 78.11 0.00 0.00 78.11 0.09 0.49 1.45 0.00 0.00 0.00 78.11 0.00 0.00 78.11

On�Road�Crew�Vehicle onroad 20 30 600 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.16 1.28 0.10 0.01 0.04 0.03 516.92 0.05 0.05 532.88 0.16 1.28 0.10 0.01 0.04 0.03 516.92 0.05 0.05 532.88

On�Road�Crew�Vehicle onroad 30 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 4.68 0.00 0.00 4.68 0.01 0.13 0.01 0.00 0.00 0.00 4.68 0.00 0.00 4.68
Total 17 87 160 0 5 4 36455 1 0 36575 5 86 50 0 3 3 36455 0 0 36552

Phase

8

Existing�Ocean�

Outfalls�

Rehabilitation

Equipment Type HP kW
Power�

Rating
LF

Number�

Active

Equipment�

Hrs/Day

Daily�Hp�

hr
E.F.�Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 �������������������������������������������120� 0.55 0 18 0 g/hp�hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 Change House offroad �������������������������������������������16������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ����������������������������������������400���������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 �������������������������������������������500� 0.64 0 6 0 g/hp�hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 �������������������������������������������145� 0.60 0 6 0 g/hp�hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160���������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 �������������������������������������������518� 0.57 0 12 0 g/hp�hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 �������������������������������������������210� 0.57 0 8 0 g/hp�hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 �������������������������������������������349� 0.54 0 6 0 g/hp�hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 �������������������������������������������259� 0.61 0 6 0 g/hp�hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad �������������������������������������������56������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ����������������������������������������140���������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad �������������������������������������������80������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad �������������������������������������������60������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad �������������������������������������������60������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ����������������������������������������������8���������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad �����������������������������������4,960����������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad �����������������������������������2,400����������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad �����������������������������������3,200����������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ����������������������������������������������90� 0.68 0 12 0 g/hp�hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad �����������������������������������2,240����������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240���������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad �����������������������������������2,960����������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 �������������������������������������������189� 0.57 0 8 0 g/hp�hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad �������������������������������������������28������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad ������1,300���������������������������������������1,300� 0.31 2 2 1612 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad ��������������57�����������������������������������������������57� 0.43 2 2 98.04 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad �����������400��������������������������������������������400� 0.45 1 2 360 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad ��������������25�����������������������������������������������25� 0.43 1 2 21.5 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad �����������750��������������������������������������������750� 0.43 0 8 0 g/hp�hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad ������2,000���������������������������������������2,000� 0.59 0 8 0 g/hp�hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad �����������250��������������������������������������������250� 0.51 0 8 0 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad �����������500��������������������������������������������500� 0.45 1 2 450 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad �����������185��������������������������������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad �����������250��������������������������������������������250� 0.51 0 4 0 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad �����������500��������������������������������������������500� 0.74 0 8 0 g/hp�hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�

Trips

Idle�Time�

(min)�a
Tons�Soil

On-Road Truck - Idle onroad �������������������� 5 g/idle�hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.00017 0.000025 0.00 0.00 0.00 0.00

1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8 1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25

On�Road�Crew�Vehicle onroad 20 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12
Total 1 29 23 0 1 1 5480 0 0 5563 1 29 23 0 1 1 5480 0 0 5563

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

Equipment�Specs

On�Site�Tota

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

On�Site�Tota

Emission�Factor Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�3

EMISSIONS�BY�PHASE

Start�Date
Duration�
(Months) �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�

1 TBM�Mobilization 1/1/2015 15 �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������
2 JWPCP�West�Shaft�Construction 1/1/2015 12 ���������������������12� ���������������������40� ���������������������97� �����������������������0� �����������������������3� �����������������������3� �������������15,550� �����������������������1� �������������������������� �������������15,572� �����������������������2� ���������������������40� ���������������������17� �����������������������0� �����������������������2� �����������������������2� �������������15,550� �����������������������0� �������������������������� �������������15,554�
3 Assemble�TBM 4/1/2016 3 �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������
4 Onshore�Tunnel 7/1/2016 61 ���������������������11� ���������������������86� ������������������148� �����������������������0� �����������������������6� �����������������������5� �����������184,475� �����������������������8� �����������������������2� �����������185,151� �����������������������5� ���������������������86� ���������������������17� �����������������������0� �����������������������2� �����������������������1� �����������184,475� �����������������������1� �����������������������2� �����������185,012�
5 Angels�Gate�Shaft�Construction 4/1/2019 9 ���������������������10� ���������������������36� ���������������������64� �����������������������0� �����������������������3� �����������������������2� �������������15,550� �����������������������1� �������������������������� �������������15,568� �����������������������2� ���������������������36� ���������������������12� �����������������������0� �����������������������1� �����������������������1� �������������15,550� �����������������������0� �������������������������� �������������15,553�
6 PV�Shelf�Riser�Construction 4/1/2018 24 �����������������������2� ���������������������46� ���������������������38� �����������������������0� �����������������������1� �����������������������1� ���������������8,419� �����������������������0� �����������������������0� ���������������8,538� �����������������������2� ���������������������46� ���������������������38� �����������������������0� �����������������������1� �����������������������1� ���������������8,419� �����������������������0� �����������������������0� ���������������8,538�
7 PV�Shelf�Diffuser�Construction 4/1/2020 12 ���������������������16� ���������������������81� ������������������150� �����������������������0� �����������������������4� �����������������������4� �������������31,975� �����������������������1� �����������������������0� �������������32,076� �����������������������4� ���������������������81� ���������������������42� �����������������������0� �����������������������3� �����������������������2� �������������31,975� �����������������������0� �����������������������0� �������������32,053�
8 Existing�Ocean�Outfalls�Rehabilitation 4/1/2020 9 �����������������������1� ���������������������28� ���������������������23� �����������������������0� �����������������������1� �����������������������1� ���������������5,132� �����������������������0� �����������������������0� ���������������5,205� �����������������������1� ���������������������28� ���������������������23� �����������������������0� �����������������������1� �����������������������1� ���������������5,132� �����������������������0� �����������������������0� ���������������5,205�

Start�Date
Duration�
(Months) ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������
2 JWPCP�West�Shaft�Construction 1/1/2015 12 ���������������������25� ���������������������94� ������������������244� �����������������������0� ���������������������11� ���������������������10� �������������48,047� �����������������������1� �����������������������0� �������������48,109� �����������������������8� ���������������������68� ���������������������81� �����������������������0� �����������������������5� �����������������������4� �������������48,047� �����������������������0� �����������������������0� �������������48,091�
3 Assemble�TBM 4/1/2016 3 �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������� �������������������������
4 Onshore�Tunnel 7/1/2016 61 ���������������������32� ������������������183� ������������������371� �����������������������1� ���������������������18� ���������������������15� �����������243,611� �����������������������8� �����������������������2� �����������244,480� ���������������������16� ������������������147� ������������������125� �����������������������1� �����������������������7� �����������������������5� �����������243,611� �����������������������2� �����������������������2� �����������244,341�
5 Angels�Gate�Shaft�Construction 4/1/2019 9 ���������������������18� ���������������������75� ������������������158� �����������������������0� �����������������������8� �����������������������6� �������������48,053� �����������������������1� �����������������������0� �������������48,109� �����������������������7� ���������������������64� ���������������������72� �����������������������0� �����������������������5� �����������������������3� �������������48,053� �����������������������0� �����������������������0� �������������48,095�
6 PV�Shelf�Riser�Construction 4/1/2018 24 �����������������������3� ���������������������53� ���������������������51� �����������������������0� �����������������������2� �����������������������2� �������������12,901� �����������������������0� �����������������������0� �������������13,041� �����������������������3� ���������������������51� ���������������������45� �����������������������0� �����������������������1� �����������������������1� �������������12,901� �����������������������0� �����������������������0� �������������13,041�
7 PV�Shelf�Diffuser�Construction 4/1/2020 12 ���������������������17� ���������������������87� ������������������160� �����������������������0� �����������������������5� �����������������������4� �������������36,455� �����������������������1� �����������������������0� �������������36,575� �����������������������5� ���������������������86� ���������������������50� �����������������������0� �����������������������3� �����������������������3� �������������36,455� �����������������������0� �����������������������0� �������������36,552�
8 Existing�Ocean�Outfalls�Rehabilitation 4/1/2020 9 �����������������������1� ���������������������29� ���������������������23� �����������������������0� �����������������������1� �����������������������1� ���������������5,480� �����������������������0� �����������������������0� ���������������5,563� �����������������������1� ���������������������29� ���������������������23� �����������������������0� �����������������������1� �����������������������1� ���������������5,480� �����������������������0� �����������������������0� ���������������5,563�

Phase

Mitigated�Localized�Daily�Emission�Rates�(lbs/day)

Mitigated�Regional�Daily�Emission�Rates�(lbs/day)

Phase

Unmitigated�Localized�Daily�Emission�Rates�(lbs/day)

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�3
EMISSIONS�BY�DAY

Timeslice Phase �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�
A 1 ���������������� ���������������� ���������������� ���������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ��������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ����������������������������

2 25����������������� 94����������������� 244�������������� 0������������������� 11���������������� 10��������������� 48,047������� 1����������������� 0����������������� 48,109������� 8����������������� 68���������������� 81���������������� 0����������������� 5����������������� 4����������������� 48,047������� 0����������������� 0����������������� 48,091��������������������
Total 25����������������� 94����������������� 244�������������� 0������������������� 11���������������� 10��������������� 48,047������� 1����������������� 0����������������� 48,109������� 8����������������� 68���������������� 81���������������� 0����������������� 5����������������� 4����������������� 48,047������� 0����������������� 0����������������� 48,091��������������������

B 1 ���������������� ���������������� ���������������� ���������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ��������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ����������������������������
Total ���������������� ���������������� ���������������� ���������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ��������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ����������������������������

C 3 ���������������� ���������������� ���������������� ���������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ��������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ����������������������������
Total ���������������� ���������������� ���������������� ���������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ��������������� ��������������� �������������� �������������� �������������� �������������� �������������� �������������� ����������������������������

D 4 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������
Total 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������

E 4 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������
6 3������������������� 53����������������� 51����������������� 0������������������� 2������������������ 2����������������� 12,901������� 0����������������� 0����������������� 13,041������� 3����������������� 51���������������� 45���������������� 0����������������� 1����������������� 1����������������� 12,901������� 0����������������� 0����������������� 13,041��������������������
Total 35����������������� 236�������������� 421�������������� 1������������������� 20���������������� 17��������������� 256,512���� 9����������������� 3����������������� 257,520���� 18��������������� 198������������� 170������������� 1����������������� 9����������������� 6����������������� 256,512���� 2����������������� 3����������������� 257,382������������������

F 4 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������
5 18����������������� 75����������������� 158�������������� 0������������������� 8������������������ 6����������������� 48,053������� 1����������������� 0����������������� 48,109������� 7����������������� 64���������������� 72���������������� 0����������������� 5����������������� 3����������������� 48,053������� 0����������������� 0����������������� 48,095��������������������
6 3������������������� 53����������������� 51����������������� 0������������������� 2������������������ 2����������������� 12,901������� 0����������������� 0����������������� 13,041������� 3����������������� 51���������������� 45���������������� 0����������������� 1����������������� 1����������������� 12,901������� 0����������������� 0����������������� 13,041��������������������
Total 53����������������� 310�������������� 579�������������� 1������������������� 28���������������� 23��������������� 304,565���� 10��������������� 3����������������� 305,630���� 26��������������� 263������������� 242������������� 1����������������� 13��������������� 9����������������� 304,565���� 2����������������� 3����������������� 305,476������������������

G 4 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������
6 3������������������� 53����������������� 51����������������� 0������������������� 2������������������ 2����������������� 12,901������� 0����������������� 0����������������� 13,041������� 3����������������� 51���������������� 45���������������� 0����������������� 1����������������� 1����������������� 12,901������� 0����������������� 0����������������� 13,041��������������������
Total 35����������������� 236�������������� 421�������������� 1������������������� 20���������������� 17��������������� 256,512���� 9����������������� 3����������������� 257,520���� 18��������������� 198������������� 170������������� 1����������������� 9����������������� 6����������������� 256,512���� 2����������������� 3����������������� 257,382������������������

H 4 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������
7 17����������������� 87����������������� 160�������������� 0������������������� 5������������������ 4����������������� 36,455������� 1����������������� 0����������������� 36,575������� 5����������������� 86���������������� 50���������������� 0����������������� 3����������������� 3����������������� 36,455������� 0����������������� 0����������������� 36,552��������������������
8 1������������������� 29����������������� 23����������������� 0������������������� 1������������������ 1����������������� 5,480��������� 0����������������� 0����������������� 5,563��������� 1����������������� 29���������������� 23���������������� 0����������������� 1����������������� 1����������������� 5,480��������� 0����������������� 0����������������� 5,563�����������������������
Total 50����������������� 299�������������� 554�������������� 1������������������� 24���������������� 20��������������� 285,546���� 10��������������� 3����������������� 286,618���� 22��������������� 263������������� 197������������� 1����������������� 11��������������� 8����������������� 285,546���� 2����������������� 3����������������� 286,457������������������

I 4 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������
7 17����������������� 87����������������� 160�������������� 0������������������� 5������������������ 4����������������� 36,455������� 1����������������� 0����������������� 36,575������� 5����������������� 86���������������� 50���������������� 0����������������� 3����������������� 3����������������� 36,455������� 0����������������� 0����������������� 36,552��������������������
Total 49����������������� 270�������������� 531�������������� 1������������������� 23���������������� 20��������������� 280,066���� 10��������������� 3����������������� 281,055���� 20��������������� 234������������� 174������������� 1����������������� 10��������������� 8����������������� 280,066���� 2����������������� 3����������������� 280,893������������������

J 4 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������
Total 32����������������� 183�������������� 371�������������� 1������������������� 18���������������� 15��������������� 243,611���� 8����������������� 2����������������� 244,480���� 16��������������� 147������������� 125������������� 1����������������� 7����������������� 5����������������� 243,611���� 2����������������� 2����������������� 244,341������������������

53����������������� 310�������������� 579�������������� 1������������������� 28���������������� 23��������������� 304,565���� 10��������������� 3����������������� 305,630���� 26��������������� 263������������� 242������������� 1����������������� 13��������������� 9����������������� 304,565���� 2����������������� 3����������������� 305,476������������������Maximum�Daily�Emissions

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day) Mitigated�Regional�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�3
GHG�EMISSIONS�BY�PHASE

Start�Date
Duration�
(Months) CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������
2 JWPCP�West�Shaft�Construction 1/1/2015 12 �����������������5,817� �������������������������0� �������������������������0� �����������������5,825� �����������������5,817� �������������������������0� �������������������������0� �����������������5,823�
3 Assemble�TBM 4/1/2016 3 ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������
4 Onshore�Tunnel 7/1/2016 61 �������������147,886� �������������������������5� �������������������������1� �������������148,413� �������������147,886� �������������������������1� �������������������������1� �������������148,329�
5 Angels�Gate�Shaft�Construction 4/1/2019 9 �����������������4,380� �������������������������0� �������������������������0� �����������������4,385� �����������������4,380� �������������������������0� �������������������������0� �����������������4,383�
6 PV�Shelf�Riser�Construction 4/1/2018 24 �����������������3,133� �������������������������0� �������������������������0� �����������������3,167� �����������������3,133� �������������������������0� �������������������������0� �����������������3,167�
7 PV�Shelf�Diffuser�Construction 4/1/2020 12 �����������������4,414� �������������������������0� �������������������������0� �����������������4,428� �����������������4,414� �������������������������0� �������������������������0� �����������������4,426�
8 Existing�Ocean�Outfalls�Rehabilitation 4/1/2020 9 ��������������������499� �������������������������0� �������������������������0� ��������������������507� ��������������������499� �������������������������0� �������������������������0� ��������������������507�
9 0 1/0/1900 0 ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������

10 0 1/0/1900 0 ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������
11 0 1/0/1900 0 ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������
12 0 1/0/1900 0 ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������� ���������������������������

Total 166,725������������ 166,635����������
Amortized�Total 5,558��������������� 5,554��������������

Unmitigated�Emissions�(Metric�Tons�per�Phase) Mitigated�Emissions�(Metric�Tons�per�Phase)

Phase
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Project�Construction���Alternative�4
PROJECT�AND�PROGRAM�CONSTRUCTION�OVERLAP

t�DuJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 TBM�Mobilization # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 JWPCP�West�Shaft�Construction # 1 1 1 1 1 1 1 1 1 1 1 1
3 Assemble�TBM # 1 1 1
4 Onshore�Tunnel # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 Royal�Palms�Beach�Construction # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 Existing�Ocean�Outfalls�Rehabilitation # 1 1 1 1 1 1 1 1 1

Timeslice

o oJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
JWPCP Solids Processing # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SJCWRP – Process Optimization # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
POWRP – Process Optimization # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LCWRP – Process Optimization # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LBWRP – Process Optimization # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SJCWRP Plant Expansion

# 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OVERLAPING�PHASES���>

2050
PROGRAM

NO�PROGRAM�CONSTRUCTION WRP�and�JWPCP�overlap�with�onshore�
d ff h li

WRP�and�JWPCP�overlap�with�offshore�tunneling WRP�and�JWPCP�
l i h

JWPCP��Solids�Processing�overlap�with�offshore�tunneling�and�SP�Riser�construction JWPCP��Solids�Processing�overlap�with�offshore�tunneling,��SP�
iff i d i i f ll h bili i

JWPCP��Solids�
i l

JWPCP��Solids�
i l

Just�SJCWRP�Plant�Expansion

2020 2021 2022 2035 20402015 2016 2017 2018 2019

Project

A���1,�2 B���1 C���3 D���4 E���4,�5,�6 F���4,�5 G���5



Project�Construction���Alternative�4

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

1 TBM�Mobilization Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������������� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.0002 0.00002 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2
JWPCP�West�Shaft�

Site�Construction
Equipment Type HP kW Power�Rating LF Number�Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 2 6 3840 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 1 8 957.6 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������130� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.0002 0.00002 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 2.4 1.7 15550.2 0.2 0.0 15554.2

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

Emission�Factor

Daily�Emission�Rates�(lbs/day)Emission�Factor

On�Site�Total

Equipment�Specs Unmitigated�Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs



Project�Construction���Alternative�4

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

3 Assemble�TBM Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������������� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.0002 0.00002 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Tunneling Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 1 24 384 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.00 0.00 262.28

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 1 12 4800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 2 6 1044 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 1 3 480 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.00 0.00 327.85

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 1 24 1344 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.01 0.01 917.98

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 1 24 3360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.01 0.02 2294.94

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 1 8 640 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.00 0.00 437.13

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 1 12 720 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.00 0.00 491.77

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 1 6 360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.00 0.00 245.89

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 1 24 192 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.00 0.00 131.14

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 1 12 59520 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 0.25 0.37 40653.18

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 1 12 28800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.12 0.18 19670.89

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 1 19 60800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 0.25 0.38 41527.44

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 1 12 734.4 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 1 12 26880 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.11 0.17 18359.50

Tower Crane offroad ��������������������240� ��������������������240� 1.00 1 10 2400 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.01 0.01 1639.24

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 1 24 71040 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 0.30 0.44 48521.54

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 1 3 84 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.37

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 5 12 11100 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������222� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.31 1.69 5.04 0.00 0.00 0.00 269.88 0.00 0.00 269.88

Fugitive Dust 5550 lbs/ton 0.0002 0.00002 0.92 0.14 0.92 0.14

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.6 85.6 16.9 0.2 2.2 1.3 184474.9 1.2 1.7 185012.5

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16

On�Road�Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56

On�Road�Crew�Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On�Road�Crew�Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 8 5 243611 2 2 244341

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)Emission�Factor

Emission�Factor Daily�Emission�Rates�(lbs/day)

Daily�Emission�Rates�(lbs/day)

On�Site�Total

On�Site�Total

Equipment�Specs

Equipment�Specs



Project�Construction���Alternative�4

ON�AND�OFFROAD�EMISSION�CALCULATIONS�BY�PHASE

Phase

5
Royal�Palms�Shaft�

Site�Construction
Equipment Type HP kW Power�Rating LF Number�Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2019 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 2 6 3840 g/hp�hr 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000 3.34 12.38 24.11 0.05 0.90 0.80 4652.56 0.30 0.00 4658.88 0.61 12.38 3.62 0.05 0.49 0.44 4652.56 0.06 0.00 4653.71

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 1 12 3543.12 g/hp�hr 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000 2.40 8.79 13.07 0.04 0.47 0.42 4439.05 0.22 0.00 4443.59 0.44 8.79 1.96 0.04 0.26 0.23 4439.05 0.04 0.00 4439.88

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 1 8 957.6 g/hp�hr 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000 0.66 2.49 3.92 0.01 0.13 0.12 1199.74 0.06 0.00 1201.00 0.12 2.49 0.59 0.01 0.07 0.06 1199.74 0.01 0.00 1199.97

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000 1.64 6.12 10.85 0.03 0.39 0.35 2833.38 0.15 0.00 2836.49 0.30 6.12 1.63 0.03 0.21 0.19 2833.38 0.03 0.00 2833.95

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 1 6 947.94 g/hp�hr 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000 0.73 2.57 5.24 0.01 0.18 0.16 1187.64 0.07 0.00 1189.02 0.13 2.57 0.79 0.01 0.10 0.09 1187.64 0.01 0.00 1187.89

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 1 8 861.84 g/hp�hr 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000 0.63 2.29 3.76 0.01 0.13 0.11 1079.77 0.06 0.00 1080.97 0.12 2.29 0.56 0.01 0.07 0.06 1079.77 0.01 0.00 1079.99

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������130� 5 g/idle�hr 8.727 43.027 120.566 0.063 0.585 0.538 6617.135 0.000 0.000 0.21 1.03 2.88 0.00 0.01 0.01 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.0002 0.00002 0.54 0.08 0.54 0.08

9.6 35.7 63.8 0.2 2.8 2.1 15550.2 0.8 0.0 15568.0 1.9 35.6 12.1 0.2 1.8 1.2 15550.2 0.2 0.0 15553.4

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.451 2.032 4.942 0.018 0.306 0.243 1842.488 0.005 0.005 7.76 34.93 84.99 0.31 5.26 4.19 31683.00 0.09 0.08 31710.43 4.91 24.55 51.18 0.32 3.05 2.15 31683.00 0.09 0.08 31710.43

On�Road�Truck onroad 130 g/trip 2.919 14.346 40.202 0.000 0.195 0.179 2196.372 0.000 0.000 0.84 4.11 11.52 0.00 0.06 0.05 629.47 0.00 0.00 629.47 0.73 3.96 11.80 0.00 0.00 0.00 629.47 0.00 0.00 629.47

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.129 1.043 0.083 0.004 0.034 0.019 391.398 0.040 0.038 0.11 0.92 0.07 0.00 0.03 0.02 345.15 0.04 0.03 356.16 0.11 0.92 0.07 0.00 0.03 0.02 345.15 0.04 0.03 356.16

On�Road�Crew�Vehicle onroad 20 g/trip 0.161 2.214 0.136 0.000 0.007 0.006 70.846 0.000 0.000 0.01 0.10 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.10 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12

Total 18 75 158 0 8 6 48053 1 0 48109 7 64 72 0 5 3 48053 0 0 48095

Phase

6

Existing�Ocean�

Outfalls�

Rehabilitation

Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 2 2 1612 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 2 2 98.04 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 1 2 360 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 1 2 21.5 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 1 2 450 g/hp�hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������������� 5 g/idle�hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.0002 0.00002 0.00 0.00 0.00 0.00

1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8 1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25

On�Road�Crew�Vehicle onroad 20 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12

Total 1 29 23 0 1 1 5480 0 0 5563 1 29 23 0 1 1 5480 0 0 5563

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs

On�Site�Total

Emission�Factor

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�4
EMISSIONS�BY�PHASE

�ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�

1 TBM�Mobilization ��������������������� ��������������������� ��������������������� ��������������������� ��������������������������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� �������������������� ������������������� ������������������� ������������������
2 JWPCP�West�Shaft�Site�Construction ���������������12� ���������������40� ���������������97� ������������������0� ������������������������������������������4� ������������������3� �������15,550� ������������������1� ��������������������� �������15,572� ������������������2� ���������������40� ���������������17� ������������������0� ������������������2� ������������������2� �������15,550� ����������������0� ������������������� �����15,554�
3 Assemble�TBM ��������������������� ��������������������� ��������������������� ��������������������� ��������������������������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� �������������������� ������������������� ������������������� ������������������
4 Tunneling ���������������11� ���������������86� �������������148� ������������������0� ������������������������������������������6� ������������������5� �����184,475� ������������������8� ������������������2� �����185,151� ������������������5� ���������������86� ���������������17� ������������������0� ������������������2� ������������������1� ����184,475� ����������������1� ����������������2� ���185,012�
5 Royal�Palms�Shaft�Site�Construction ���������������10� ���������������36� ���������������64� ������������������0� ������������������������������������������3� ������������������2� �������15,550� ������������������1� ��������������������� �������15,568� ������������������2� ���������������36� ���������������12� ������������������0� ������������������2� ������������������1� �������15,550� ����������������0� ������������������� �����15,553�
6 Existing�Ocean�Outfalls�Rehabilitation ������������������1� ���������������28� ���������������23� ������������������0� ������������������������������������������1� ������������������1� ����������5,132� ������������������0� ������������������0� ����������5,205� ������������������1� ���������������28� ���������������23� ������������������0� ������������������1� ������������������1� ���������5,132� ����������������0� ����������������0� ��������5,205�

ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

1 TBM�Mobilization ��������������������� ��������������������� ��������������������� ��������������������� ��������������������������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� �������������������� ������������������� ������������������� ������������������
2 JWPCP�West�Shaft�Site�Construction ���������������25� ���������������94� �������������244� ������������������0� ����������������������������������������12� ���������������10� �������48,047� ������������������1� ������������������0� �������48,109� ������������������8� ���������������68� ���������������81� ������������������0� ������������������5� ������������������4� �������48,047� ����������������0� ����������������0� �����48,091�
3 Assemble�TBM ��������������������� ��������������������� ��������������������� ��������������������� ��������������������������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� �������������������� ������������������� ������������������� ������������������
4 Tunneling ���������������32� �������������183� �������������371� ������������������1� ����������������������������������������18� ���������������15� �����243,611� ������������������8� ������������������2� �����244,480� ���������������16� �������������147� �������������125� ������������������1� ������������������8� ������������������5� ����243,611� ����������������2� ����������������2� ���244,341�
5 Royal�Palms�Shaft�Site�Construction ���������������18� ���������������75� �������������158� ������������������0� ������������������������������������������8� ������������������6� �������48,053� ������������������1� ������������������0� �������48,109� ������������������7� ���������������64� ���������������72� ������������������0� ������������������5� ������������������3� �������48,053� ����������������0� ����������������0� �����48,095�
6 Existing�Ocean�Outfalls�Rehabilitation ������������������1� ���������������29� ���������������23� ������������������0� ������������������������������������������1� ������������������1� ����������5,480� ������������������0� ������������������0� ����������5,563� ������������������1� ���������������29� ���������������23� ������������������0� ������������������1� ������������������1� ���������5,480� ����������������0� ����������������0� ��������5,563�

Phase

Mitigated�Localized�Daily�Emission�Rates�(lbs/day)

Mitigated�Regional�Daily�Emission�Rates�(lbs/day)

Phase

Unmitigated�Localized�Daily�Emission�Rates�(lbs/day)

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�4
EMISSIONS�BY�DAY

Timeslice Phase �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�
A 1 ������������� ������������� ������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������ ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

2 25������������� 94������������� 244����������� 0��������������� 12������������ 10����������� 48,047������������ 1������������� 0������������� 48,109������������ 8������������� 68������������ 81������������ 0������������� 5������������� 4������������� 48,047������������ 0������������� 0������������� 48,091������������
Total 25������������� 94������������� 244����������� 0��������������� 12������������ 10����������� 48,047������������ 1������������� 0������������� 48,109������������ 8������������� 68������������ 81������������ 0������������� 5������������� 4������������� 48,047������������ 0������������� 0������������� 48,091������������

B 1 ������������� ������������� ������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������ ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
Total ������������� ������������� ������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������ ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

C 3 ������������� ������������� ������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������ ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
Total ������������� ������������� ������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������ ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

D 4 32������������� 183����������� 371����������� 1��������������� 18������������ 15����������� 243,611���������� 8������������� 2������������� 244,480���������� 16����������� 147���������� 125���������� 1������������� 8������������� 5������������� 243,611���������� 2������������� 2������������� 244,341����������
Total 32������������� 183����������� 371����������� 1��������������� 18������������ 15����������� 243,611��������� 8������������� 2������������� 244,480��������� 16����������� 147���������� 125���������� 1������������� 8������������� 5������������� 243,611��������� 2������������� 2������������� 244,341���������

E 4 32������������� 183����������� 371����������� 1��������������� 18������������ 15����������� 243,611���������� 8������������� 2������������� 244,480���������� 16����������� 147���������� 125���������� 1������������� 8������������� 5������������� 243,611���������� 2������������� 2������������� 244,341����������
5 18������������� 75������������� 158����������� 0��������������� 8�������������� 6������������� 48,053������������ 1������������� 0������������� 48,109������������ 7������������� 64������������ 72������������ 0������������� 5������������� 3������������� 48,053������������ 0������������� 0������������� 48,095������������
6 1��������������� 29������������� 23������������� 0��������������� 1�������������� 1������������� 5,480�������������� 0������������� 0������������� 5,563�������������� 1������������� 29������������ 23������������ 0������������� 1������������� 1������������� 5,480�������������� 0������������� 0������������� 5,563��������������
Total 51������������� 287����������� 551����������� 1��������������� 27������������ 22����������� 297,144��������� 9������������� 3������������� 298,152��������� 24����������� 241���������� 220���������� 1������������� 13����������� 9������������� 297,144��������� 2������������� 3������������� 297,999���������

F 4 32������������� 183����������� 371����������� 1��������������� 18������������ 15����������� 243,611���������� 8������������� 2������������� 244,480���������� 16����������� 147���������� 125���������� 1������������� 8������������� 5������������� 243,611���������� 2������������� 2������������� 244,341����������
5 18������������� 75������������� 158����������� 0��������������� 8�������������� 6������������� 48,053������������ 1������������� 0������������� 48,109������������ 7������������� 64������������ 72������������ 0������������� 5������������� 3������������� 48,053������������ 0������������� 0������������� 48,095������������
Total 50������������� 258����������� 528����������� 1��������������� 27������������ 22����������� 291,664��������� 9������������� 2������������� 292,589��������� 23����������� 212���������� 197���������� 1������������� 12����������� 8������������� 291,664��������� 2������������� 2������������� 292,436���������

G 5 18������������� 75������������� 158����������� 0��������������� 8�������������� 6������������� 48,053������������ 1������������� 0������������� 48,109������������ 7������������� 64������������ 72������������ 0������������� 5������������� 3������������� 48,053������������ 0������������� 0������������� 48,095������������
Total 18������������� 75������������� 158����������� 0��������������� 8�������������� 6������������� 48,053������������ 1������������� 0������������� 48,109������������ 7������������� 64������������ 72������������ 0������������� 5������������� 3������������� 48,053������������ 0������������� 0������������� 48,095������������

51������������� 287����������� 551����������� 1��������������� 27������������ 22����������� 297,144��������� 9������������� 3������������� 298,152��������� 24����������� 241���������� 220���������� 1������������� 13����������� 9������������� 297,144��������� 2������������� 3������������� 297,999���������Maximum�Daily�Emissions

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day) Mitigated�Regional�Daily�Emission�Rates�(lbs/day)



Project�Contruction���Alternative�4
GHG�EMISSIONS�BY�PHASE

Start�Date
Duration�
(Months) CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
2 JWPCP�West�Shaft�Site�Construction 1/1/2015 12 �������������������5,817� ���������������������������0� ���������������������������0� �������������������5,825� �������������������5,817� ���������������������������0� ���������������������������0� �������������������5,823�
3 Assemble�TBM 4/1/2016 3 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
4 Tunneling 7/1/2016 49 ���������������118,309� ���������������������������4� ���������������������������1� ���������������118,731� ���������������118,309� ���������������������������1� ���������������������������1� ���������������118,663�
5 Royal�Palms�Shaft�Site�Construction 4/1/2019 9 �������������������4,380� ���������������������������0� ���������������������������0� �������������������4,385� �������������������4,380� ���������������������������0� ���������������������������0� �������������������4,383�
6 Existing�Ocean�Outfalls�Rehabilitation 4/1/2020 9 �����������������������499� ���������������������������0� ���������������������������0� �����������������������507� �����������������������499� ���������������������������0� ���������������������������0� �����������������������507�
7 0 1/0/1900 0 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
8 0 1/0/1900 0 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
9 0 1/0/1900 0 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
10 0 1/0/1900 0 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
11 0 1/0/1900 0 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
12 0 1/0/1900 0 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������

Total 129,447������������� 129,377������������
Amortized�Total 4,315������������������ 4,313�����������������

Unmitigated�Emissions�(Metric�Tons�per�Phase) Mitigated�Emissions�(Metric�Tons�per�Phase)

Phase
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Project�Construction���Alternative�5

PROJECT�AND�PROGRAM�CONTRUCTION�OVERLAP

PROJECT

Start�Date
Duration�
(Months) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 TBM�Mobilization 1/1/2015 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 JWPCP�East�Shaft�Site�Construction 1/1/2015 12 1 1 1 1 1 1 1 1 1 1 1 1
3 Assemble�TBM 4/1/2016 3 1 1 1
4 Onshore�Tunnel 7/1/2016 24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 TraPac�Shaft�Site�Construction 4/1/2016 12 1 1 1 1 1 1 1 1 1 1 1 1
6 LAXT�Shaft�Site�Construction 1/1/2015 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
7 Assemble�TBM 4/1/2016 3 1 1 1
8 Offshore�Tunnel 7/1/2016 79 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9 SW�Marine�Shaft�Site�Construction 7/1/2015 12 1 1 1 1 1 1 1 1 1 1 1 1
10 SP�Riser�Cosntruction 10/1/2019 24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
11 SP�Diffuser�Construction 10/1/2021 12 1 1 1 1 1 1 1 1 1 1 1 1
12 Existing�Ocean�Outfall�Rehabilitation 10/1/2021 9 1 1 1 1 1 1 1 1 1

Timeslice

Possible�Start�
Date Possible�End�Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

JWPCP Solids Processing 1/1/2018 1/1/2050 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SJCWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
POWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LCWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LBWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SJCWRP Plant Expansion 1/1/2035 12/31/2040 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OVERLAPING�PHASES���>

2021 2022

Phase

A���1,�2,�6 B���1,�2,�6,�9 C���1,�6,�9 D���3,�5,�7,�9 E���4,�5,�8 F���4,�8 G���8

2015 2016 2017 2018 2019 2020

2021 2022 2035 2040 2050

PROGRAM

H���8,�10� I���8,�11,�12 J���8,�11 K���8

2015 2016 2017 2018 2019 2020

JWPCP��Solids� JWPCP��Solids� Just�SJCWRP�Plant�ExpansionNO�PROGRAM�CONSTRUCTION WRP�and�JWPCP�overlap�with�onshore�and� WRP�and�JWPCP�overlap�with�offshore�tunneling WRP�and�JWPCP� JWPCP��Solids�Processing�overlap�with�offshore�tunneling�and�SP�Riser�construction JWPCP��Solids�Processing�overlap�with�offshore�tunneling,��



Project�Construction���Alternative�5
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

1 TBM�Mobilization Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.6 3.8 4.3 0.0 0.3 0.3 568.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2015 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.5 1.8 4.0 0.0 0.2 0.1 549.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.5 3.3 4.0 0.0 0.2 0.2 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.4 1.2 2.8 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.4 1.2 3.2 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.4 1.4 3.4 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.4 1.3 3.9 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.6 3.8 4.2 0.0 0.3 0.3 568.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.4 1.3 3.4 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.6 2.2 7.5 0.0 0.4 0.3 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.0 3.9 9.0 0.0 0.6 0.5 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.7 2.4 10.7 0.0 0.4 0.4 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.3 6.9 6.7 0.0 0.6 0.5 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.2 1.0 1.9 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.5 1.4 5.3 0.0 0.2 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.4 1.3 4.0 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.4 1.3 3.5 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.7 2.4 10.7 0.0 0.4 0.4 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.3 2.6 4.7 0.0 0.1 0.1 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.4 1.3 4.0 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.3 1.2 3.3 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������������� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2
JWPCP�East�Shaft�

Site�Construction
Equipment Type HP kW Power�Rating LF Number�Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 2 6 3840 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 1 8 957.6 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������130� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.27 0.04

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.2 1.7 15550.2 0.2 0.0 15554.2

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Equipment�Specs

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

On�Site�Total

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

Unmitigated�Daily�Emission�Rates�(lbs/day)Emission�Factor



Project�Construction���Alternative�5
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

3 Assemble�TBM Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������������� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Onshore�Tunnel Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 1 24 384 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 1 12 4800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 2 6 1044 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 1 3 480 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 1 24 1344 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 1 24 3360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 1 8 640 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 1 12 720 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 1 6 360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 1 24 192 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 1 12 59520 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 1 12 28800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 1 19 60800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 1 12 734.4 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 1 12 26880 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12

Tower Crane offroad ��������������������240� ��������������������240� 1.00 1 10 2400 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 1 24 71040 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 1 3 84 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 5 12 11100 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������222� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88

Fugitive Dust 5550 lbs/ton 0.000166 0.0000249 0.92 0.14 0.46 0.07

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.7 85.7 16.7 0.2 1.8 1.3 184474.9 7.5 1.7 185145.1

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16

On�Road�Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56

On�Road�Crew�Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On�Road�Crew�Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 7 5 243611 8 2 244474

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�5
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

5
TraPac�Shaft�Site�

Construction
Equipment Type HP kW Power�Rating LF Number�Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 2 6 3840 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 3.92 14.12 31.41 0.05 1.20 1.07 4652.56 0.35 0.00 4659.98 0.72 14.12 4.71 0.05 0.66 0.58 4652.56 0.06 0.00 4653.91

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 1 12 3543.12 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 2.84 9.21 19.54 0.04 0.70 0.62 4439.05 0.26 0.00 4444.44 0.52 9.21 2.93 0.04 0.38 0.34 4439.05 0.05 0.00 4440.04

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 1 8 957.6 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.80 2.56 5.99 0.01 0.20 0.18 1199.74 0.07 0.00 1201.26 0.15 2.56 0.90 0.01 0.11 0.10 1199.74 0.01 0.00 1200.02

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 1 6 947.94 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.87 2.71 7.27 0.01 0.25 0.22 1187.64 0.08 0.00 1189.28 0.16 2.71 1.09 0.01 0.14 0.12 1187.64 0.01 0.00 1187.94

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 1 8 861.84 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.77 2.37 5.67 0.01 0.19 0.17 1079.77 0.07 0.00 1081.22 0.14 2.37 0.85 0.01 0.10 0.09 1079.77 0.01 0.00 1080.03

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������130� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.27 0.04

11.3 38.7 87.8 0.2 3.6 2.8 15550.2 1.0 0.0 15571.2 2.3 38.7 15.6 0.2 2.0 1.6 15550.2 0.2 0.0 15554.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 10.66 44.92 121.07 0.31 7.05 5.84 31697.93 0.09 0.08 31725.36 4.88 24.36 53.53 0.30 2.93 2.04 31697.93 0.09 0.08 31725.36

On�Road�Truck onroad 130 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.91 4.22 11.31 0.00 0.08 0.08 629.25 0.00 0.00 629.25 0.73 3.95 11.81 0.00 0.00 0.00 629.25 0.00 0.00 629.25

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08

On�Road�Crew�Vehicle onroad 20 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15

Total 23 88 217 0 11 9 48069 1 0 48130 8 67 78 0 5 4 48069 0 0 48113

Phase

6
LAXT�Shaft�Site�

Construction
Equipment Type HP kW Power�Rating LF Number�Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 2 6 3840 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 1 8 957.6 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������130� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.27 0.04

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.2 1.7 15550.2 0.2 0.0 15554.2

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�5
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

7 Assemble�TBM Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������������� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

8 Offshore�Tunnel Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 1 24 384 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 1 12 4800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 2 6 1044 g/hp�hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 1 3 480 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 1 24 1344 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������200� ��������������������200� 1.00 1 24 4800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 1 8 640 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 1 12 720 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 1 6 360 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 1 24 192 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������8,000� �����������������8,000� 1.00 1 12 96000 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 2.72 0.60 65618.29 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 2.72 0.60 65618.29

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������3,760� �����������������3,760� 1.00 1 12 45120 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 1.28 0.28 30840.60 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 1.28 0.28 30840.60

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 1 19 60800 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 1 12 734.4 g/hp�hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 1 12 26880 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12

Tower Crane offroad ��������������������240� ��������������������240� 1.00 1 10 2400 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46

Tunnel Ventilation Fans offroad ��������������������������� �����������������3,600� �����������������3,600� 1.00 1 24 86400 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 2.44 0.54 59056.46 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 2.44 0.54 59056.46

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 1 3 84 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 5 12 11100 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10.31

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������282� 5 g/idle�hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82

Fugitive Dust 7050 lbs/ton 0.000166 0.0000249 1.17 0.18 0.59 0.09

21.1 86.2 149.5 0.2 6.2 5.0 231945.3 9.8 2.1 232797.4 4.8 86.2 18.0 0.2 1.9 1.3 231945.3 9.5 2.1 232791.4

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 282 16920 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 23.12 97.45 262.63 0.68 15.30 12.66 68760.13 0.19 0.18 68819.63 10.58 52.84 116.11 0.64 6.36 4.42 68760.13 0.19 0.18 68819.63

On�Road�Truck onroad 282 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.97 9.15 24.53 0.00 0.18 0.17 1364.98 0.00 0.00 1364.98 1.58 8.57 25.62 0.00 0.00 0.00 1364.98 0.00 0.00 1364.98

On�Road�Crew�Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On�Road�Crew�Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 47.35 206 432 1 22 18 305929 10 3 306986 18 161 155 1 9 6 305929 10 3 306980

Equipment�Specs Emission�Factor

Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor

On�Site�Total

Daily�Emission�Rates�(lbs/day) Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�5
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

9
SW�Marine�Shaft�

Site�Construction
Equipment Type HP kW Power�Rating LF Number�Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 2 6 3840 g/hp�hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 1 12 3543.12 g/hp�hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 1 8 957.6 g/hp�hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349 ��������������������������� ��������������������349� 0.54 2 6 2261.52 g/hp�hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 1 6 947.94 g/hp�hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 1 8 861.84 g/hp�hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 0 2 0 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 0 2 0 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 0 2 0 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 0 2 0 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������130� 5 g/idle�hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.27 0.04

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.2 1.7 15550.2 0.2 0.0 15554.2

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On�Road�Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On�Road�Crew�Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Phase

10
SP�Riser�

Cosntruction
Equipment Type HP kW Power�Rating LF Number�Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2019 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 3 2 2418 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 3.07 11.50 39.98 0.03 1.93 1.77 4882.47 0.03 0.22 4951.77 0.90 11.50 9.60 0.03 1.05 0.97 4882.47 0.01 0.22 4951.35

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 3 2 147.06 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.32 1.28 2.92 0.00 0.19 0.18 296.95 0.00 0.01 301.16 0.08 1.28 0.76 0.00 0.12 0.11 296.95 0.00 0.01 301.13

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 3 2 1080 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 1.61 5.66 25.58 0.01 1.06 0.98 2180.76 0.01 0.10 2211.71 0.47 5.66 6.14 0.01 0.58 0.54 2180.76 0.00 0.10 2211.52

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 3 2 64.5 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.32 0.98 0.96 0.00 0.08 0.08 130.24 0.00 0.01 132.09 0.08 0.98 0.25 0.00 0.05 0.05 130.24 0.00 0.01 132.08

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 1 2 450 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.67 2.36 10.66 0.01 0.44 0.41 908.65 0.01 0.04 921.55 0.12 2.36 1.60 0.01 0.24 0.22 908.65 0.00 0.04 921.45

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ����������������������16� 5 g/idle�hr 8.727 43.027 120.566 0.063 0.585 0.538 6617.135 0.000 0.000 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.000166 0.0000249 0.07 0.01 0.03 0.00

6.0 21.9 80.4 0.1 3.8 3.4 8418.5 0.0 0.4 8537.7 1.7 21.9 18.7 0.1 2.1 1.9 8418.5 0.0 0.4 8537.0

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 16 960 g/mile 0.451 2.032 4.942 0.018 0.306 0.243 1842.488 0.005 0.005 0.96 4.30 10.46 0.04 0.65 0.52 3899.45 0.01 0.01 3902.82 0.60 3.02 6.30 0.04 0.37 0.26 3899.45 0.01 0.01 3902.82

On�Road�Truck onroad 16 g/trip 2.919 14.346 40.202 0.000 0.195 0.179 2196.372 0.000 0.000 0.10 0.51 1.42 0.00 0.01 0.01 77.47 0.00 0.00 77.47 0.09 0.49 1.45 0.00 0.00 0.00 77.47 0.00 0.00 77.47

On�Road�Crew�Vehicle onroad 20 30 600 g/mile 0.129 1.043 0.083 0.004 0.034 0.019 391.398 0.040 0.038 0.17 1.38 0.11 0.01 0.04 0.03 517.72 0.05 0.05 534.23 0.17 1.38 0.11 0.01 0.04 0.03 517.72 0.05 0.05 534.23

On�Road�Crew�Vehicle onroad 30 g/trip 0.161 2.214 0.136 0.000 0.007 0.006 70.846 0.000 0.000 0.01 0.15 0.01 0.00 0.00 0.00 4.69 0.00 0.00 4.69 0.01 0.15 0.01 0.00 0.00 0.00 4.69 0.00 0.00 4.69

Total 7 28 92 0 4 4 12898 0 0 13037 3 27 26 0 2 2 12898 0 0 13037

On�Site�Total

Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�5
ON�AND�OFFROAD�CONSTRUCTION�CALCULATIONS�BY�PHASE

Phase

11
SP�Diffuser�

Construction
Equipment Type HP kW Power�Rating LF Number�Active

Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2021 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 2 2 1612 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 2.05 7.67 26.65 0.02 1.28 1.18 3254.98 0.02 0.15 3301.18 0.60 7.67 6.40 0.02 0.70 0.65 3254.98 0.01 0.15 3300.90

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 2 2 98.04 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.22 0.85 1.95 0.00 0.13 0.12 197.96 0.00 0.01 200.77 0.05 0.85 0.51 0.00 0.08 0.07 197.96 0.00 0.01 200.76

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 1 2 360 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.54 1.89 8.53 0.00 0.35 0.33 726.92 0.00 0.03 737.24 0.16 1.89 2.05 0.00 0.19 0.18 726.92 0.00 0.03 737.17

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 1 2 21.5 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.11 0.33 0.32 0.00 0.03 0.03 43.41 0.00 0.00 44.03 0.03 0.33 0.08 0.00 0.02 0.02 43.41 0.00 0.00 44.03

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 1 8 2580 g/hp�hr 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000 0.86 5.70 3.38 0.03 0.10 0.09 3232.39 0.08 0.00 3234.03 0.16 5.70 0.51 0.03 0.06 0.05 3232.39 0.01 0.00 3232.69

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 1 8 9440 g/hp�hr 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000 7.35 24.46 76.05 0.12 1.82 1.62 11827.05 0.66 0.00 11840.97 1.34 24.46 11.41 0.12 1.00 0.89 11827.05 0.12 0.00 11829.60

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 2 8 5920 g/hp�hr 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000 3.85 14.31 22.92 0.07 0.84 0.75 7416.97 0.35 0.00 7424.26 0.70 14.31 3.44 0.07 0.46 0.41 7416.97 0.06 0.00 7418.30

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 1 2 450 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.67 2.36 10.66 0.01 0.44 0.41 908.65 0.01 0.04 921.55 0.12 2.36 1.60 0.01 0.24 0.22 908.65 0.00 0.04 921.45

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 1 4 510 g/hp�hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.33 1.27 2.20 0.01 0.07 0.07 638.96 0.03 0.00 639.58 0.06 1.27 0.33 0.01 0.04 0.04 638.96 0.01 0.00 639.07

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 1 8 2960 g/hp�hr 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000 1.30 6.65 10.84 0.04 0.36 0.32 3708.48 0.12 0.00 3710.94 0.24 6.65 1.63 0.04 0.20 0.17 3708.48 0.02 0.00 3708.93

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ����������������������16� 5 g/idle�hr 8.384 42.520 121.509 0.063 0.447 0.411 6617.134 0.000 0.000 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.000166 0.0000249 0.07 0.01 0.03 0.00

17.3 65.6 163.8 0.3 5.5 4.9 31975.2 1.3 0.2 32074.0 3.5 65.6 28.3 0.3 3.0 2.7 31975.2 0.2 0.2 32052.4

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 16 960 g/mile 0.380 1.772 4.061 0.018 0.259 0.201 1847.375 0.005 0.005 0.80 3.75 8.59 0.04 0.55 0.42 3909.79 0.01 0.01 3913.16 0.60 3.00 6.17 0.04 0.38 0.27 3909.79 0.01 0.01 3913.16

On�Road�Truck onroad 16 g/trip 2.801 14.165 40.495 0.000 0.160 0.147 2214.169 0.000 0.000 0.10 0.50 1.43 0.00 0.01 0.01 78.10 0.00 0.00 78.10 0.09 0.49 1.45 0.00 0.00 0.00 78.10 0.00 0.00 78.10

On�Road�Crew�Vehicle onroad 20 30 600 g/mile 0.119 0.917 0.071 0.004 0.034 0.020 392.297 0.038 0.035 0.16 1.21 0.09 0.01 0.04 0.03 518.91 0.05 0.05 534.32 0.16 1.21 0.09 0.01 0.04 0.03 518.91 0.05 0.05 534.32

On�Road�Crew�Vehicle onroad 30 g/trip 0.133 1.862 0.110 0.000 0.007 0.006 70.628 0.000 0.000 0.01 0.12 0.01 0.00 0.00 0.00 4.67 0.00 0.00 4.67 0.01 0.12 0.01 0.00 0.00 0.00 4.67 0.00 0.00 4.67

Total 18 71 174 0 6 5 36467 1 0 36585 4 70 36 0 3 3 36467 0 0 36563

Phase

12

Existing�Ocean�

Outfall�

Rehabilitation

Equipment Type HP kW Power�Rating LF Number�Active
Equipment�

Hrs/Day
Daily�Hp�hr E.F.�Units ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NO X SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start�Date Backhoe/Loader offroad 120 ��������������������������� ��������������������120� 0.55 0 18 0 g/hp�hr 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2021 Change House offroad ��������������������������� ����������������������16� ����������������������16� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad ��������������������������� ��������������������400� ��������������������400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500 ��������������������������� ��������������������500� 0.64 0 6 0 g/hp�hr 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145 ��������������������������� ��������������������145� 0.60 0 6 0 g/hp�hr 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad ��������������������160� ��������������������160� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518 ��������������������������� ��������������������518� 0.57 0 12 0 g/hp�hr 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210 ��������������������������� ��������������������210� 0.57 0 8 0 g/hp�hr 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349 ��������������������������� ��������������������349� 0.54 0 6 0 g/hp�hr 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259 ��������������������������� ��������������������259� 0.61 0 6 0 g/hp�hr 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad ��������������������������� ����������������������56� ����������������������56� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad ��������������������������� ��������������������140� ��������������������140� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad ��������������������������� ����������������������80� ����������������������80� 1.00 0 8 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad ��������������������������� ����������������������60� ����������������������60� 1.00 0 6 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad ��������������������������� ������������������������8� ������������������������8� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad ��������������������������� �����������������4,960� �����������������4,960� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad ��������������������������� �����������������2,400� �����������������2,400� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad ��������������������������� �����������������3,200� �����������������3,200� 1.00 0 19 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90 ��������������������������� ����������������������90� 0.68 0 12 0 g/hp�hr 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad ��������������������������� �����������������2,240� �����������������2,240� 1.00 0 12 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad ��������������������240� ��������������������240� 1.00 0 10 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad ��������������������������� �����������������2,960� �����������������2,960� 1.00 0 24 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189 ��������������������������� ��������������������189� 0.57 0 8 0 g/hp�hr 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad ��������������������������� ����������������������28� ����������������������28� 1.00 0 3 0 g/kW�hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad �����������������1,300� ��������������������������� �����������������1,300� 0.31 2 2 1612 g/hp�hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 2.05 7.67 26.65 0.02 1.28 1.18 3254.98 0.02 0.15 3301.18 0.60 7.67 6.40 0.02 0.70 0.65 3254.98 0.01 0.15 3300.90

Tugboat - Aux offroad ����������������������57� ��������������������������� ����������������������57� 0.43 2 2 98.04 g/hp�hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.22 0.85 1.95 0.00 0.13 0.12 197.96 0.00 0.01 200.77 0.05 0.85 0.51 0.00 0.08 0.07 197.96 0.00 0.01 200.76

Crew Boats offroad ��������������������400� ��������������������������� ��������������������400� 0.45 1 2 360 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.54 1.89 8.53 0.00 0.35 0.33 726.92 0.00 0.03 737.24 0.16 1.89 2.05 0.00 0.19 0.18 726.92 0.00 0.03 737.17

Crew Boats - Aux offroad ����������������������25� ��������������������������� ����������������������25� 0.43 1 2 21.5 g/hp�hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.11 0.33 0.32 0.00 0.03 0.03 43.41 0.00 0.00 44.03 0.03 0.33 0.08 0.00 0.02 0.02 43.41 0.00 0.00 44.03

Crane Barge offroad ��������������������750� ��������������������������� ��������������������750� 0.43 0 8 0 g/hp�hr 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad �����������������2,000� ��������������������������� �����������������2,000� 0.59 0 8 0 g/hp�hr 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 8 0 g/hp�hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad ��������������������500� ��������������������������� ��������������������500� 0.45 1 2 450 g/hp�hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.67 2.36 10.66 0.01 0.44 0.41 908.65 0.01 0.04 921.55 0.12 2.36 1.60 0.01 0.24 0.22 908.65 0.00 0.04 921.45

Locomotives offroad ��������������������185� ��������������������������� ��������������������185� 1.00 0 12 0 g/hp�hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad ��������������������250� ��������������������������� ��������������������250� 0.51 0 4 0 g/hp�hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad ��������������������500� ��������������������������� ��������������������500� 0.74 0 8 0 g/hp�hr 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily�Trips Idle�Time�(min)�a Tons�Soil

On-Road Truck - Idle onroad ��������������������������� 5 g/idle�hr 8.384 42.520 121.509 0.063 0.447 0.411 6617.134 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

3.6 13.1 48.1 0.0 2.2 2.1 5131.9 0.0 0.2 5204.8 1.0 13.1 10.6 0.0 1.2 1.1 5131.9 0.0 0.2 5204.3

Miles�/�Trip Daily�Trips Miles�/�Day Acres�Disturbed

On�Road�Truck onroad 60 0 0 g/mile 0.380 1.772 4.061 0.018 0.259 0.201 1847.375 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Truck onroad 0 g/trip 2.801 14.165 40.495 0.000 0.160 0.147 2214.169 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On�Road�Crew�Vehicle onroad 20 20 400 g/mile 0.119 0.917 0.071 0.004 0.034 0.020 392.297 0.038 0.035 0.10 0.81 0.06 0.00 0.03 0.02 345.94 0.03 0.03 356.21 0.10 0.81 0.06 0.00 0.03 0.02 345.94 0.03 0.03 356.21

On�Road�Crew�Vehicle onroad 20 g/trip 0.133 1.862 0.110 0.000 0.007 0.006 70.628 0.000 0.000 0.01 0.08 0.00 0.00 0.00 0.00 3.11 0.00 0.00 3.12 0.01 0.08 0.00 0.00 0.00 0.00 3.11 0.00 0.00 3.12

Total 4 14 48 0 2 2 5481 0 0 5564 1 14 11 0 1 1 5481 0 0 5564

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Equipment�Specs Emission�Factor Daily�Emission�Rates�(lbs/day)

On�Site�Total

Mitigated�Daily�Emission�Rates�(lbs/day)

Mitigated�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�5
EMISSIONS�BY�PHASE

PROJECT
Start�Date Duration�(Months) �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�

1 TBM�Mobilization 1/1/2015 15 �������������������������������������������� �������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ���������������������� ��������������������� �������������������������� ���������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ������������������� ������������������
2 JWPCP�East�Shaft�Site�Construction 1/1/2015 12 ���������������������������������������12� ���������������������40� ���������������97� ������������������0� ������������������4� ������������������3� ���������15,550� ������������������1� �������������������������� ��������15,572� ������������������2� ���������������40� ���������������17� ������������������0� ������������������2� ������������������2� �����15,550� ����������������0� ������������������� �����15,554�
3 Assemble�TBM 4/1/2016 3 �������������������������������������������� �������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ���������������������� ��������������������� �������������������������� ���������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ������������������� ������������������
4 Onshore�Tunnel 7/1/2016 24 ���������������������������������������11� ���������������������86� �������������148� ������������������0� ������������������6� ������������������5� �������184,475� ������������������8� ������������������������2� ������185,151� ������������������5� ���������������86� ���������������17� ������������������0� ������������������2� ������������������1� ���184,475� ����������������8� ����������������2� ���185,145�
5 TraPac�Shaft�Site�Construction 4/1/2016 12 ���������������������������������������11� ���������������������39� ���������������88� ������������������0� ������������������4� ������������������3� ���������15,550� ������������������1� �������������������������� ��������15,571� ������������������2� ���������������39� ���������������16� ������������������0� ������������������2� ������������������2� �����15,550� ����������������0� ������������������� �����15,554�
6 LAXT�Shaft�Site�Construction 1/1/2015 15 ���������������������������������������12� ���������������������40� ���������������97� ������������������0� ������������������4� ������������������3� ���������15,550� ������������������1� �������������������������� ��������15,572� ������������������2� ���������������40� ���������������17� ������������������0� ������������������2� ������������������2� �����15,550� ����������������0� ������������������� �����15,554�
7 Assemble�TBM 4/1/2016 3 �������������������������������������������� �������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ���������������������� ��������������������� �������������������������� ���������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ������������������� ������������������
8 Offshore�Tunnel 7/1/2016 79 ���������������������������������������21� ���������������������86� �������������149� ������������������0� ������������������6� ������������������5� �������231,945� ���������������10� ������������������������2� ������232,797� ������������������5� ���������������86� ���������������18� ������������������0� ������������������2� ������������������1� ���231,945� ����������������9� ����������������2� ���232,791�
9 SW�Marine�Shaft�Site�Construction 7/1/2015 12 ���������������������������������������12� ���������������������40� ���������������97� ������������������0� ������������������4� ������������������3� ���������15,550� ������������������1� �������������������������� ��������15,572� ������������������2� ���������������40� ���������������17� ������������������0� ������������������2� ������������������2� �����15,550� ����������������0� ������������������� �����15,554�
10 SP�Riser�Cosntruction 10/1/2019 24 �����������������������������������������6� ���������������������22� ���������������80� ������������������0� ������������������4� ������������������3� �����������8,419� ������������������0� ������������������������0� �����������8,538� ������������������2� ���������������22� ���������������19� ������������������0� ������������������2� ������������������2� ��������8,419� ����������������0� ����������������0� ��������8,537�
11 SP�Diffuser�Construction 10/1/2021 12 ���������������������������������������17� ���������������������66� �������������164� ������������������0� ������������������5� ������������������5� ���������31,975� ������������������1� ������������������������0� ��������32,074� ������������������3� ���������������66� ���������������28� ������������������0� ������������������3� ������������������3� �����31,975� ����������������0� ����������������0� �����32,052�
12 Existing�Ocean�Outfall�Rehabilitation 10/1/2021 9 �����������������������������������������4� ���������������������13� ���������������48� ������������������0� ������������������2� ������������������2� �����������5,132� ������������������0� ������������������������0� �����������5,205� ������������������1� ���������������13� ���������������11� ������������������0� ������������������1� ������������������1� ��������5,132� ����������������0� ����������������0� ��������5,204�

Start�Date Duration�(Months) ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 �������������������������������������������� �������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ���������������������� ��������������������� �������������������������� ���������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ������������������� ������������������
2 JWPCP�East�Shaft�Site�Construction 1/1/2015 12 ���������������������������������������25� ���������������������94� �������������244� ������������������0� ���������������12� ���������������10� ���������48,047� ������������������1� ������������������������0� ��������48,109� ������������������8� ���������������68� ���������������81� ������������������0� ������������������5� ������������������4� �����48,047� ����������������0� ����������������0� �����48,091�
3 Assemble�TBM 4/1/2016 3 �������������������������������������������� �������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ���������������������� ��������������������� �������������������������� ���������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ������������������� ������������������
4 Onshore�Tunnel 7/1/2016 24 ���������������������������������������32� �������������������183� �������������371� ������������������1� ���������������18� ���������������15� �������243,611� ������������������8� ������������������������2� ������244,480� ���������������16� �������������147� �������������125� ������������������1� ������������������7� ������������������5� ���243,611� ����������������8� ����������������2� ���244,474�
5 TraPac�Shaft�Site�Construction 4/1/2016 12 ���������������������������������������23� ���������������������88� �������������217� ������������������0� ���������������11� ������������������9� ���������48,069� ������������������1� ������������������������0� ��������48,130� ������������������8� ���������������67� ���������������78� ������������������0� ������������������5� ������������������4� �����48,069� ����������������0� ����������������0� �����48,113�
6 LAXT�Shaft�Site�Construction 1/1/2015 15 ���������������������������������������25� ���������������������94� �������������244� ������������������0� ���������������12� ���������������10� ���������48,047� ������������������1� ������������������������0� ��������48,109� ������������������8� ���������������68� ���������������81� ������������������0� ������������������5� ������������������4� �����48,047� ����������������0� ����������������0� �����48,091�
7 Assemble�TBM 4/1/2016 3 �������������������������������������������� �������������������������� ��������������������� ��������������������� ��������������������� ��������������������� ���������������������� ��������������������� �������������������������� ���������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ��������������������� ������������������� ������������������� ������������������� ������������������
8 Offshore�Tunnel 7/1/2016 79 ���������������������������������������47� �������������������206� �������������432� ������������������1� ���������������22� ���������������18� �������305,929� ���������������10� ������������������������3� ������306,986� ���������������18� �������������161� �������������155� ������������������1� ������������������9� ������������������6� ���305,929� �������������10� ����������������3� ���306,980�
9 SW�Marine�Shaft�Site�Construction 7/1/2015 12 ���������������������������������������25� ���������������������94� �������������244� ������������������0� ���������������12� ���������������10� ���������48,047� ������������������1� ������������������������0� ��������48,109� ������������������8� ���������������68� ���������������81� ������������������0� ������������������5� ������������������4� �����48,047� ����������������0� ����������������0� �����48,091�
10 SP�Riser�Cosntruction 10/1/2019 24 �����������������������������������������7� ���������������������28� ���������������92� ������������������0� ������������������4� ������������������4� ���������12,898� ������������������0� ������������������������0� ��������13,037� ������������������3� ���������������27� ���������������26� ������������������0� ������������������2� ������������������2� �����12,898� ����������������0� ����������������0� �����13,037�
11 SP�Diffuser�Construction 10/1/2021 12 ���������������������������������������18� ���������������������71� �������������174� ������������������0� ������������������6� ������������������5� ���������36,467� ������������������1� ������������������������0� ��������36,585� ������������������4� ���������������70� ���������������36� ������������������0� ������������������3� ������������������3� �����36,467� ����������������0� ����������������0� �����36,563�
12 Existing�Ocean�Outfall�Rehabilitation 10/1/2021 9 �����������������������������������������4� ���������������������14� ���������������48� ������������������0� ������������������2� ������������������2� �����������5,481� ������������������0� ������������������������0� �����������5,564� ������������������1� ���������������14� ���������������11� ������������������0� ������������������1� ������������������1� ��������5,481� ����������������0� ����������������0� ��������5,564�

Phase

Mitigated�Localized�Daily�Emission�Rates�(lbs/day)

Mitigated�Regional�Daily�Emission�Rates�(lbs/day)

Phase

Unmitigated�Localized�Daily�Emission�Rates�(lbs/day)

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day)



Project�Construction���Alternative�5
EMISSIONS�BY�DAY

Timeslice Phase �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� �CO2e� �ROG� �CO� �NOX� �SO2� �PM10� �PM2.5� �CO2� �CH4� �N2O� CO2e�
A 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

2 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
Total 49������������� 188����������� 488������������ 1���������������� 24������������ 20����������� 96,094������������ 2�������������� 0�������������� 96,218������������ 16����������� 137����������� 163���������� 1�������������� 10����������� 7�������������� 96,094������������ 1�������������� 0�������������� 96,181������������

B 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
2 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
Total 74������������� 282����������� 732������������ 1���������������� 36������������ 29����������� 144,140���������� 4�������������� 0�������������� 144,327���������� 24����������� 205����������� 244���������� 1�������������� 15����������� 11����������� 144,140���������� 1�������������� 0�������������� 144,272����������

C 1 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
6 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
Total ������������� ������������� ������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������

D 3 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
5 23�������������� 88�������������� 217������������ 0���������������� 11������������� 9�������������� 48,069������������ 1�������������� 0�������������� 48,130������������ 8�������������� 67�������������� 78������������� 0�������������� 5�������������� 4�������������� 48,069������������ 0�������������� 0�������������� 48,113������������
7 ������������� ������������� �������������� ������������� ������������ ����������� ������������������� ����������� ����������� ������������������� ����������� ������������� ������������ ����������� ����������� ����������� ������������������� ����������� ����������� �������������������
9 25�������������� 94�������������� 244������������ 0���������������� 12������������� 10������������ 48,047������������ 1�������������� 0�������������� 48,109������������ 8�������������� 68�������������� 81������������� 0�������������� 5�������������� 4�������������� 48,047������������ 0�������������� 0�������������� 48,091������������
Total 48������������� 182����������� 461������������ 1���������������� 23������������ 19����������� 96,116������������ 2�������������� 0�������������� 96,239������������ 16����������� 136����������� 159���������� 1�������������� 10����������� 7�������������� 96,116������������ 1�������������� 0�������������� 96,204������������

E 4 32�������������� 183����������� 371������������ 1���������������� 18������������� 15������������ 243,611���������� 8�������������� 2�������������� 244,480���������� 16������������ 147����������� 125���������� 1�������������� 7�������������� 5�������������� 243,611���������� 8�������������� 2�������������� 244,474����������
5 23�������������� 88�������������� 217������������ 0���������������� 11������������� 9�������������� 48,069������������ 1�������������� 0�������������� 48,130������������ 8�������������� 67�������������� 78������������� 0�������������� 5�������������� 4�������������� 48,069������������ 0�������������� 0�������������� 48,113������������
8 47�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
Total 102����������� 477����������� 1,020�������� 2���������������� 51������������ 42����������� 597,610���������� 20����������� 5�������������� 599,596���������� 41����������� 375����������� 358���������� 2�������������� 21����������� 14����������� 597,610���������� 19����������� 5�������������� 599,566����������

F 4 32�������������� 183����������� 371������������ 1���������������� 18������������� 15������������ 243,611���������� 8�������������� 2�������������� 244,480���������� 16������������ 147����������� 125���������� 1�������������� 7�������������� 5�������������� 243,611���������� 8�������������� 2�������������� 244,474����������
8 47�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
Total 79������������� 389����������� 802������������ 2���������������� 40������������ 33����������� 549,540���������� 19����������� 5�������������� 551,466���������� 34����������� 308����������� 279���������� 2�������������� 16����������� 11����������� 549,540���������� 18����������� 5�������������� 551,454����������

G 8 47�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
Total 47������������� 206����������� 432������������ 1���������������� 22������������ 18����������� 305,929���������� 10����������� 3�������������� 306,986���������� 18����������� 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10����������� 3�������������� 306,980����������

H 8 47�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
10 7���������������� 28�������������� 92�������������� 0���������������� 4��������������� 4�������������� 12,898������������ 0�������������� 0�������������� 13,037������������ 3�������������� 27�������������� 26������������� 0�������������� 2�������������� 2�������������� 12,898������������ 0�������������� 0�������������� 13,037������������
Total 55������������� 234����������� 524������������ 1���������������� 26������������ 22����������� 318,827���������� 11����������� 3�������������� 320,023���������� 21����������� 187����������� 181���������� 1�������������� 11����������� 8�������������� 318,827���������� 10����������� 3�������������� 320,017����������

I 8 47�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
11 18�������������� 71�������������� 174������������ 0���������������� 6��������������� 5�������������� 36,467������������ 1�������������� 0�������������� 36,585������������ 4�������������� 70�������������� 36������������� 0�������������� 3�������������� 3�������������� 36,467������������ 0�������������� 0�������������� 36,563������������
12 4���������������� 14�������������� 48�������������� 0���������������� 2��������������� 2�������������� 5,481�������������� 0�������������� 0�������������� 5,564�������������� 1�������������� 14�������������� 11������������� 0�������������� 1�������������� 1�������������� 5,481�������������� 0�������������� 0�������������� 5,564��������������
Total 69������������� 291����������� 653������������ 1���������������� 30������������ 25����������� 347,877���������� 12����������� 3�������������� 349,135���������� 23����������� 245����������� 201���������� 1�������������� 13����������� 10����������� 347,877���������� 10����������� 3�������������� 349,107����������

J 8 47�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
11 18�������������� 71�������������� 174������������ 0���������������� 6��������������� 5�������������� 36,467������������ 1�������������� 0�������������� 36,585������������ 4�������������� 70�������������� 36������������� 0�������������� 3�������������� 3�������������� 36,467������������ 0�������������� 0�������������� 36,563������������
Total 66������������� 277����������� 605������������ 1���������������� 28������������ 23����������� 342,396���������� 12����������� 3�������������� 343,571���������� 22����������� 231����������� 190���������� 1�������������� 12����������� 9�������������� 342,396���������� 10����������� 3�������������� 343,543����������

K 8 47�������������� 206����������� 432������������ 1���������������� 22������������� 18������������ 305,929���������� 10������������ 3�������������� 306,986���������� 18������������ 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10������������ 3�������������� 306,980����������
Total 47������������� 206����������� 432������������ 1���������������� 22������������ 18����������� 305,929���������� 10����������� 3�������������� 306,986���������� 18����������� 161����������� 155���������� 1�������������� 9�������������� 6�������������� 305,929���������� 10����������� 3�������������� 306,980����������

102����������� 477����������� 1,020�������� 2���������������� 51������������ 42����������� 597,610���������� 20����������� 5�������������� 599,596���������� 41����������� 375����������� 358���������� 2�������������� 21����������� 14����������� 597,610���������� 19����������� 5�������������� 599,566����������

Unmitigated�Regional�Daily�Emission�Rates�(lbs/day) Mitigated�Regional�Daily�Emission�Rates�(lbs/day)

Maximum�Daily�Emissions



Project�Construction���Alternative�5
GHG�EMISSIONS�BY�PHASE

Start�Date
Duration�
(Months) CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM�Mobilization 1/1/2015 15 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
2 JWPCP�East�Shaft�Site�Construction 1/1/2015 12 �������������������5,817� ���������������������������0� ���������������������������0� �������������������5,825� �������������������5,817� ���������������������������0� ���������������������������0� �������������������5,823�
3 Assemble�TBM 4/1/2016 3 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
4 Onshore�Tunnel 7/1/2016 24 �����������������59,073� ���������������������������2� ���������������������������1� �����������������59,284� �����������������59,073� ���������������������������2� ���������������������������1� �����������������59,283�
5 TraPac�Shaft�Site�Construction 4/1/2016 12 �������������������5,820� ���������������������������0� ���������������������������0� �������������������5,828� �������������������5,820� ���������������������������0� ���������������������������0� �������������������5,825�
6 LAXT�Shaft�Site�Construction 1/1/2015 15 �������������������7,272� ���������������������������0� ���������������������������0� �������������������7,281� �������������������7,272� ���������������������������0� ���������������������������0� �������������������7,278�
7 Assemble�TBM 4/1/2016 3 ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������������
8 Offshore�Tunnel 7/1/2016 79 ���������������241,584� ���������������������������8� ���������������������������2� ���������������242,419� ���������������241,584� ���������������������������8� ���������������������������2� ���������������242,414�
9 SW�Marine�Shaft�Site�Construction 7/1/2015 12 �������������������5,833� ���������������������������0� ���������������������������0� �������������������5,841� �������������������5,833� ���������������������������0� ���������������������������0� �������������������5,839�
10 SP�Riser�Cosntruction 10/1/2019 24 �������������������3,132� ���������������������������0� ���������������������������0� �������������������3,166� �������������������3,132� ���������������������������0� ���������������������������0� �������������������3,166�
11 SP�Diffuser�Construction 10/1/2021 12 �������������������4,415� ���������������������������0� ���������������������������0� �������������������4,430� �������������������4,415� ���������������������������0� ���������������������������0� �������������������4,427�
12 Existing�Ocean�Outfall�Rehabilitation 10/1/2021 9 �����������������������496� ���������������������������0� ���������������������������0� �����������������������503� �����������������������496� ���������������������������0� ���������������������������0� �����������������������503�

Total 334,576�������������� 334,558������������
Amortized�Total 11,153���������������� 11,152��������������

Phase

Unmitigated�Emissions�(Metric�Tons�per�Phase) Mitigated�Emissions�(Metric�Tons�per�Phase)
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Appendix 6-A 
LOCAL TREE PROTECTION ORDINANCES 

Introduction 

This appendix provides information regarding local tree protection ordinances applicable to the 
Clearwater Program Environmental Impact Report/Environmental Impact Statement (EIR/EIS).  The 
environmental analysis conducted for terrestrial biological resources (Chapter 6 of the EIR/EIS) required 
the program and project be evaluated to determine compliance with local ordinances protecting biological 
resources, including local tree protection ordinances.  The following is a summary of tree protection 
ordinances for the cities where program and/or project elements would be located.  As discussed in 
Chapter 6, if any program elements conflict with these ordinances the Sanitation Districts will address 
such conflicts through project-level review and permitting.  None of the project elements would conflict 
with these ordinances. 

City 

City of Walnut Oak and Walnut Tree Preservation Policy 

The City regulates the preservation and removal of trees.  The City’s tree policy requires the preservation 
of all healthy trees unless compelling reasons justify the removal of such trees.  This policy shall apply to 
the removal, pruning, cutting, and/or encroachment into the protected zone of the trees.  The community 
development department shall have the primary and overall responsibility to administer, evaluate, and 
monitor this policy to assure strict compliance.  Trees protected by the City include the genus Quercus 
including, but not limited to blue oak (Quercus douglasii), California black oak (Quercus lobata), 
California live oak (Quercus agrifolia), canyon oak (Quercus chrysolepis), interior live oak 
(Quercus wislizeni), scrub oak (Quercus dumosa), and California black walnut (Juglans californica). 

The City of Walnut defines a heritage oak/walnut tree as any tree measuring forty inches or more in 
circumference or, in the case of a multiple trunk tree, two or more trunks measuring thirty inches or 
greater in circumference, measured three feet above the natural grade surrounding such tree.  In addition, 
the planning commission and/or city council may classify a tree, regardless of size, as a heritage 
oak/walnut if it is determined by a majority vote thereof that such tree has exceptional historic, aesthetics 
and/or prominence in the community.  

City of Carson Tree Preservation and Protection Ordinance 

The purpose of the City of Carson Tree Preservation and Protection Ordinance is to preserve and protect 
city parkway trees that are of aesthetic importance and to provide for the replacement of trees in order to 
maintain the community’s natural environment.  Trees are an important natural resource, and it is 
essential to the public peace, health, and welfare that such trees be protected from random removal, 
trimming, or damage.  Tree is defined as any woody plant, including a palm, which has the potential of 
attaining a minimum height of 15 feet and has its canopy of foliage borne normally on a single trunk.  
Removal of a tree within the city parkway easement requires a permit. 
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City of Cerritos Tree Ordinance 

The City of Cerritos Tree Ordinance seeks to protect the “urban forest” character and park-like 
community.  It prohibits “topping” of city trees and removal of street trees unless they are diseased, dead, 
or dying, or pose a threat to public health or safety.  The ordinance also allows the City of Cerritos 
Property Preservation Commission to designate heritage trees with historical significance.  

City of Long Beach Tree Maintenance Policy 

The City of Long Beach Tree Maintenance Policy recognizes the importance of trees and urban forestry 
and seeks to preserve trees for future generations.  This policy applies to street trees located in the public 
rights-of-way.  One aspect of the city’s Tree Maintenance Policy provides rules for the removal of street 
trees to accommodate construction.  Such removal requires a Permit to Remove Street Trees.  The party 
removing the tree must replace it with one 15-gallon tree in an appropriate area of the parkway and also 
pay for one 15-gallon tree to be planted elsewhere in the city.  The property owner must notify the City 
Council District Office and any formally recognized neighborhood associations in writing of the request 
to remove the tree and send a copy to the Department of Public Works.  A posting will be placed at the 
tree by the City and all property owners within 300 feet of the tree will be issued 10-day notices.  If the 
tree is within a designated historical area, the Neighborhood and Historic Preservation Office must also be 
notified. 

City of Los Angeles Protected Tree Relocation and Replacement 
Policy 

Protected tree species include any of the following southern California native tree species that measure 
4 inches or more in cumulative diameter 4.5 feet above the ground level at the base of the tree:  southern 
California black walnut (Juglans californica var. californica), western sycamore (Platanus racemosa), 
California bay (Umbellularia californica), and oaks (Quercus sp.) indigenous to California but excluding 
the scrub oak (Quercus dumosa).  No protected tree may be relocated or removed except as provided in 
the relocation and replacement policy or Article 6 of Chapter IV of the policy code.  The term "removed" 
or "removal" includes any act that will cause a protected tree to die, including but not limited to acts that 
inflict damage upon the root system or other parts of the tree by fire, application of toxic substances, 
operation of equipment or machinery, or by changing the natural grade of land by excavation or filling the 
drip line area around the trunk. 

City of Pasadena Tree Protection Ordinance 

In recognition of the significant aesthetic, environmental, and economic benefits to the community 
provided by trees, and to increase the tree canopy in Pasadena, the City Council adopted measures to 
protect public trees, landmark trees, native trees, and specimen trees in certain areas of the city.  Public 
trees are those trees located on property under ownership or control of the city.  A landmark tree is a tree 
designated under Chapter 2.75 (Cultural Heritage) because it is one of the largest or oldest species located 
in the city; it has a historic significance due to an association with a historic building, site, street, person, 
or event; or it is a defining landmark or significant outstanding feature of a neighborhood.  A specimen 
tree is a tree of a species and size established on a list adopted by the city council and is thereby presumed 
to possess distinctive form, size, or age, and to be an outstanding specimen of a desirable species.  There 
are 63 species listed on the specimen tree list.  A native tree is a tree with a trunk size of more than 
8 inches in diameter and is one of thirteen listed species. 
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City of Pomona Tree Protection and Preservation Program  

The City of Pomona has established the tree program to preserve and protect trees in historic districts.  A 
certificate of appropriateness is required for removal or trimming of any character-defining landscaping 
on any historic site, unless there is an emergency.  Character-defining landscaping includes mature 
significant trees, designated specimen (heritage) trees, and street trees.  Heritage trees within the existing 
historic districts (Lincoln Park and Wilton Heights) are all trees currently designated by the city.  In 
proposed historic districts, applicants are required to identify mature significant trees and specimen 
(heritage) trees as part of the application process.  Specimen (heritage) trees can be located on public or 
private property and are defined consistent with City Council Resolution No. 73–68 as any rare or 
endangered species or any tree considered outstanding because of size, age, appearance, or relationship to 
a historic event.  Mature significant trees can be located on public or private property and include oak 
trees with trunks more than 8 inches in diameter at breast height and other trees with trunks more than 
10 inches in diameter at breast height, or multi-trunk trees with a total circumference of 38 inches or more 
at breast height.  Street trees are any trees planted by the city on a city easement, parkway, or dedicated 
land.  This does not include trees or landscaping planted by adjacent property owners.  Minor projects 
requiring review under the Historic Preservation Ordinance include trimming of mature significant trees, 
trimming of specimen (heritage) trees, trimming of street trees not in compliance with the City of Pomona 
Street Tree Policy Manual or accepted standards and planting, and relocating trees on public property 
within a historic district.  Major projects requiring review under the Historic Preservation Ordinance 
include removal of mature significant trees, removal of specimen (heritage) trees, and removal of street 
trees. 

City of San Gabriel Tree Preservation Program 

In February of 1991, the San Gabriel City Council enacted a tree preservation ordinance to protect and 
preserve trees.  The ordinance protects specific types of mature trees in an effort to ensure that the next 
generation of San Gabriel residents will reap the benefits of a mature urban forest.  A permit is required to 
cut, trim, or remove a class 1 tree, a mature tree, and/or a landmark or historically significant trees or 
stand of trees.   

City of San Marino Tree Preservation Ordinance 

This ordinance protects trees and shrubs in the R-1 and C-1 Zones of the City.  This Section does not 
apply to trees in the Historical and Cultural Zone (H&C) and the Parks and Recreational Zone (P&R) or 
in the public parkways adjacent to the R-1 and C-1 Zones.  The removal of any established tree on private 
property requires a permit.  An established tree is defined as any variety of tree or shrub that is at least 
fifteen feet (15') in height and is twenty four inches (24") or more in circumference when measured at a 
point four feet six inches (4'6") above the natural grade, or if the tree or shrub has multiple trunks, the 
total circumference of each individual trunk at a point four feet six inches (4'6") above the natural grade is 
thirty six inches (36") or more. 

County  

Los Angeles County Oak Tree Ordinance 

Portions of the project within unincorporated areas of Los Angeles County are subject to regulations 
under the Los Angeles County Oak Tree Ordinance.  The Los Angeles County Oak Tree Ordinance has 
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been established to recognize oak trees as significant historical, aesthetic, and ecological resources.  The 
goal of the ordinance is to create favorable conditions for the preservation and propagation of healthy oak 
trees. 

Under the Los Angeles County Oak Tree Ordinance, a person should not cut, destroy, remove, relocate, 
inflict damage, or encroach into the protected zone of any tree of the oak tree genus that is 8 inches or 
more in diameter 4.5 feet above the mean natural grade without first obtaining a permit.  In the case of 
oaks with multiple trunks, a permit is required if the combined diameter of the two largest trucks is 
12 inches or more. 
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MANAGEMENT SUMMARY

At the request of the Sanitation Districts of Los Angeles County (Sanitation Districts), John

Minch and Associates, Inc. (JMA) has undertaken a cultural resources evaluation of the Sanitation

Districts= Whites Point Ocean Outfall System.  The outfalls comprise four reinforced concrete pipes

of varying diameters and lengths that convey treated effluent into the Pacific Ocean.  The outfalls

are located immediately offshore of Royal Palms Beach, below Whites Point on the Palos Verdes

Peninsula in San Pedro.  Three of the pipelines are over 50 years of age; the fourth is 45 years old.

 This evaluation is unique in that all four outfalls are underwater and access to the outfalls is

difficult.  Consequently, no field surveys were conducted in conjunction with this evaluation.

The purpose of this study was to identify all potentially significant cultural resources situated

within the boundaries of the Area of Potential Effects (APE). This information is needed since

adoption of the proposed rehabilitation plan could result in adverse effects upon locations of

archaeological or historical importance. 

The results of the records search conducted at the South Central Coastal Information Center

(SCCIC) at California State University, Fullerton indicated that no prehistoric or historic

archaeological sites have been recorded within the boundaries of the APE.  Research has indicated

that portions of the APE have been previously disturbed during construction of the outfalls.  A

review of a shipwreck data base search conducted independently of this evaluation has indicated that

three shipwrecks lie near the APE.  However, it is anticipated that none of the three will be impacted

by the proposed undertaking.

Application of both National Register of Historic Places (NRHP) and California Register of

Historical Resources (CRHR) criteria resulted in the opinion that none of the outfalls appear

significant at the federal, state or local levels.  Therefore, no further work in conjunction with

cultural resources is recommended or warranted.  As a matter of course, the outfalls have been

recorded on the appropriate DPR 523 series forms and submitted to the SCCIC at California State

University, Fullerton for assignment of a Primary Number.
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I.  INTRODUCTION

The following report was prepared for the Sanitation Districts by JMA.  It describes the

results of a cultural resources evaluation of the Sanitation Districts= Whites Point Ocean Outfall

System located offshore of Royal Palms Beach in San Pedro, Los Angeles County (figs. 1 and 2).

  Presently, the Sanitation Districts plans to rehabilitate the existing outfall pipes that are used to

discharge secondary treated wastewater offshore.  The technical report is a component to the

environmental impact report/environmental impact statement (EIR/EIS) for the Clearwater Program

Master Facilities Plan.

In compliance with the National Environmental Policy Act (NEPA) of 1969, 40 CFR

1508.22, and 33 CFR Parts 230 and 325, and in conjunction with the Sanitation Districts, the U.S.

Army Corps of Engineers (CoE) will be preparing the associated EIS for the project (Federal

Register 2008).  The joint EIR/EIS will be used to identify potential impacts associated with the

proposed rehabilitation project.  Therefore, this document is written in compliance with: (1) Section

106 of the National Historic Preservation Act of 1966 (NHPA) as amended, which includes criteria

for eligibility to the NRHP; and (2) the California Environmental Quality Act (CEQA), as amended

in 1992, which includes criteria for eligibility to the CRHR.  The report format has been prepared

according to the Archaeological Resource Management Reports (ARMR): Recommended Contents

and Format contained within the State=s Preservation Planning Bulletin Number 4(a) (California

Department of Parks and Recreation 1989).

  The purpose of this study is to identify all historic resources within the APE and to determine

whether the proposed undertaking will have an effect on such properties.  “Historic properties”

include prehistoric or historic district, site, building, structure or object included in, or eligible for

inclusion in, the NRHP maintained by the Secretary of the Interior (36 CFR 800.16(1)).  According

to 36 CFR 800.2(d), the APE is “the geographic area or areas within which an undertaking may

directly or indirectly cause alterations in the character or use of historic properties, if any such

properties exist.”

Our assessment consisted of: (1) a comprehensive records search conducted at the SCCIC

at California State University, Fullerton to determine whether any previously recorded historic or

prehistoric material is located on or adjacent to the APE (existing offshore ocean outfall alignments),

(2) a review of shipwreck database information, (3) extensive literature review, and (4) archival

research including historical records, technical engineering data, and period photographs.  In
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addition, scoping was conducted with the Native American Heritage Commission (NAHC) in

Sacramento and local Native Americans.  As the whole of the outfall lies underwater, no cultural

resource surveys were undertaken in conjunction with the evaluation.

II.  SETTING

A. Location

The coastal landmark historically known as Whites Point has been labeled on various maps

and listed in several texts as Whites Point, White=s Point, or White Point.  The different spellings

will appear throughout the text where applicable.  The study area or APE is situated off the Los

Angeles County coast near Whites Point.  The Palos Verdes Hills lie to northwest as does the Upper

Reservation of Fort MacArthur and the urban core of San Pedro to the northeast.  Additionally, Point

Fermin lies approximately 1/2-mile to the east as does Portuguese Bend 3-miles to the west (fig 1).

 More specifically, the APE is located immediately offshore from Royal Palms Beach which lies

below and just southwest of White Point Bluff Park in San Pedro.  Legally, the area containing the

outfalls is situated within an unsectioned portion of Township 5 South, Range 14 West, San

Bernardino Base Meridian as shown on a portion of the San Pedro 7.5' USGS Topographic

Quadrangle (fig. 2).

B. General Prehistory of Southern California

Most scholars believe that sea level was considerably lower at the end of the last ice age (the

"Pleistocene") than it is today.  Traditional scholars hold that at that time, a "bridge" of land, which

corresponded to the modern Aleutian Island chain, connected northeastern Asia with Alaska.  It is

generally believed that the earliest human inhabitants of southern California were descendants of

hunters who had crossed this bridge following big game such as mastadon.

On the other hand, recent archaeological evidence from San Clemente Island suggests that

prehistoric man was fishing on the island as early as 10,000 or more years ago (Big Dog Cave; Salls

1990:39).  Since San Clemente has always been an island, even at the end of the last ice age, humans

would have needed boats to reach that location.  If they had boats at such an early date, they would

not have needed a "land bridge" to reach Alaska from Asia.
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Figure 1.  Regional location of the project area as indicated on a portion of the Long Beach
USGS 1:100,000 scale Topographic Map.
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Figure 2.  Sanitation Districts= Whites Point Ocean Outfall System as shown on a portion of the San Pedro 7.5'
USGS Topographic Quadrangle.
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Southern California in general has had a relatively long chronology of human habitation

based on such dates as the 23,000 B.P. (Before Present) age for ALos Angeles Man@ and the 9,000

+80 B.P. date for the La Brea Woman Skeleton (Moratto 1984). Some archaeologists have referred

to this time period, especially its later Post-Pleistocene era (i.e. after 11,000 B.P.) as the AArchaic

Period@ (e.g. Wallace 1978).  Most archaeologists in California assume that ancient populations

during that time period underwent economic changes from small communities based on hunting to

food collecting societies (cf. Chartkoff and Chartkoff 1984; Moratto 1984).

The pioneering research of Wallace (1955), Warren (1968) and others shows that the Early

Systems Period (or Early Period) was apparently followed by several stages of cultural development,

including what they termed the AMillingstone Period@ (7,000 to 1,500 B.C.). There are site data

which seem to indicate that there was a shift from hunting economies to those that emphasized seed

collecting. The emphasis on food collecting and harvesting of wild seeds, as opposed to hunting, is

evidenced by the apparent abundance of millingstones or Ametates@ and hand stones or mullers called

Amanos@and a relative absence of projectile points at sites dating to this period.  These implements

were used to grind seeds into flour.  Stickel has characterized the economy during the Millingstone

Period as follows:

The people of the Milling Stone Period were primarily plant food
collectors (as evidenced by the manos and metates); hunting and
fishing were secondary activities.  The ecology of these people was
not only oriented to collecting seeds, such as seeds of sages, but also
to collecting shellfish.  Hunting and fishing seem to have been less
important, as evidenced by the few projectile points [i.e. spear or dart
points] and fish and mammal bones.  (Stickel 1978:7).

Most habitation sites seem to have been small hamlets or villages, but some coastal

settlements increased in size over time and by the end of the period some coastal villages may have

had populations of several hundred people.  The AIntermediate Period@ (1,500 B.C. to A.D. 500) saw

the development of more broad based economies exploiting both marine resources along the coast

(e.g. sea mammal, fish and shellfish) and terrestrial resources, including plant foods such as the

acorn crop being emphasized.  Corresponding to the exploitation of the acorn crop was the

introduction of the mortar and pestle complex as food processors for the acorns and other hard seed
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crops.  Up until this time, the technology to leach the acrid tannic acid from acorns was unknown.

Thus, the nuts had been inedible.  It would be difficult to over-emphasize the importance of the

introduction of acorn technology since this event opened the door to gathering of a foodstuff which

was more versatile, abundant, and reliable than any known before.   

Arrowheads first appear in Los Angeles County at the end of the Intermediate Period (circa

A.D. 500; Heizer and Hester 1978).  This event is believed to have facilitated the ability to hunt.

 Thus, great inroads into problems of food gathering were made during the Intermediate period,

setting the stage for the floruit of California Indian culture which was to occur in the Late Prehistoric

period.

Although the point is controversial, there is some reason to believe that Los Angeles County

witnessed a large influx of desert peoples at the outset of the Late Prehistoric era about 1500 years

ago (Kroeber 1925).  These people, who spoke a Shoshonean dialect, rapidly assimilated the native

population.  It was the Shoshoneans who were the ancestors of the "Gabrieliño" people whom the

mission padres found occupying Los Angeles County at the end of the 18th century.

The ALate Prehistoric Period@ is thought to have dated between A.D. 500-1769.  This period

was one of expanding population accompanied by the growth of relatively complex social and

political institutions. Archaeological sites of the Late Prehistoric Horizon are characterized by a

great wealth of finds in comparison to sites representing earlier cultures.  Finds include many finely

flaked arrowheads of various styles, ground stone bowls, gamestones, smoking pipes, beads and

pendants, and, rarely, model canoes and carved figurines in addition to most of the types of materials

known from the earlier peoples.  All indications are that the Late Prehistoric peoples were capable

of exploiting natural resources more comfortably and efficiently than any of southern California's

earlier occupants.

C. Culture History of the Gabrieliño

When Juan Cabrillo sailed the coast of California in 1542, Los Angeles and most of Orange

County were inhabited by prehistoric people who occupied scattered villages.  Although these

people had no political institutions beyond the village level, they spoke a common dialect, and when

the Mission San Gabriel was established, came to be known to the Spanish as AGabrieliño.@

Linguistic and archaeological evidence strongly suggest that the Gabrieliño represented a

branch of desert dwellers, or Shoshoneans, who moved to coastal southern California during the first
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millennium A.D.  At that time, they supplanted or absorbed an earlier group about which relatively

little is known.

The Gabrieliño were a stone-age people whose subsistence was based upon hunting and

gathering.  They did not know metallurgy nor did they practice agriculture.  Yet, the population was

relatively small, few villages comprising more than 100 souls, and agriculture was unnecessary.  The

staple food was acorns which normally grew in such abundance that there were more than enough

to go around.  The acorn meats were leached, dried, and ground into flour which could be used to

make a great variety of dishes.  Small animals, principally rodents and rabbits, furnished much of

the protein.  However, deer were also hunted.  Marine fishes and shellfish were very important in

the diets of coastal inhabitants.

Technology comprised principally manufacture of tools and containers from stone, bone,

leather, and plant fiber.  Most implements requiring a hard, sharp edge were manufactured from

chipped stone.  These included such items as arrow points, knives, scrapers, and so forth. 

Implements for milling, such as manos, metates, mortars and pestles were made from ground stone.

Traditional containers consisted of finely woven baskets which were lined with tar when water-

proofing was required.  Pottery was also known during the final centuries of Gabrieliño prehistory

although it seems that baskets never lost their prominent role in daily lives.

The Gabrieliño lived in villages ranging in size from only an extended family or two up to

several hundred people.  Houses consisted of thatch huts built over sunken earthen floors.  Aside

from dwellings, villages also had sweathouses which were used daily by the men and seem to have

represented important male social centers.  Political and social organization was based on groupings

called moieties, one practical function of which was to prevent family intra-marriage.  Leadership

at the larger villages seems to have consisted of a chief, whose position was hereditary, and one or

more shamans who tended to religious and medical affairs.

Relatively little is know about traditional Gabrieliño religion which may have been

fundamentally pantheistic.  However, very late in time, perhaps after contact with the Spanish, a

deity called Chinigchinich appeared.  Most of what we know about the Chinigchinich cult was

recorded by Padre Boscana of the Mission San Juan Capistrano.  Evidence indicates that

Chinigchinich was an omnipotent, omnipresent deity who superseded all others.  Thus, the latest

Gabrieliño religion was fundamentally monotheistic.



8

It was the intent of the Spanish government to convert the Gabrieliño to Christianity and the

padres met with a great deal of success in their early efforts.  Many Gabrieliño voluntarily moved

to the mission where they were taught farming and received rudimentary education in European

technology.  Unfortunately, the Spanish efforts soon led to some devastating side effects, the most

well-known of which was the spread of European diseases to which the Gabrieliño had no hereditary

immunity. 

The missionaries lost control when California was secularized under Mexican rule and the

surviving Gabrieliño found themselves immersed in a competitive economy in which they were ill-

equipped to compete.  Many became virtual slaves while others worked on ranches where they lost

touch with their traditional culture.

When the Bureau of Indian Affairs compiled its role of Mission Indians in 1929, only four

individuals claimed to be full-blooded Gabrieliño and only about thirty listed themselves as at least

one-half Gabrieliño.  The reader is referred to the works of Kroeber (1925), Johnston (1962), Heizer

(1968), Bean and Smith (1978), and LaLone (1980) for more in-depth information on the Gabrieliño.

D. History of the Palos Verdes Peninsula

The first European to set eyes on the shores of the Palos Verdes Peninsula was Juan

Rodríguez Cabrillo in 1542.  At the request of the viceroy of Mexico, Cabrillo was sent to explore

the coast of New Spain and to find the elusive Strait of Anian.  In conjunction with his historic

voyage, Cabrillo sailed into San Pedro Bay (Los Angeles Harbor) and skirted the peninsula as he

headed north along the coast.  Sixty years later, a similar expedition of the California coast was

conducted by Sebastian Viscaino while exploring Alta California for safe harbors (Hoover et al.

1966).

The Palos Verdes Peninsula was once a part of the 75,000 acre Rancho San Pedro.  It was

one of the oldest of the eight hundred land grants made by the Spanish in the early days of

California. Grazing rights to the rancho were granted to Juan José Domínguez by Pedro Fages

(Spanish governor of Alta California) in 1784 (Gillingham 1961).  It included the present day cities

of Redondo, Torrance, Compton, Gardena, Lomita, Harbor City, San Pedro, Wilmington, the

western portion of Long Beach, and Palos Verdes (Fink 1966).

In 1827, the Rancho de los Palos Verdes (Rancho of the Green Trees) was carved out of the

Rancho San Pedro and placed under the control of José Dolores Sepúlveda (Robinson 1939:20f.).
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 It included land extending from south of Redondo Beach to San Pedro.  However, title to the

peninsula portion of the grant was clouded from the very beginning by bitter disputes between the

Domínguez and Sepúlveda families (for more details see Thacker 1923).

In 1841, Governor Alvardo upheld the Sepúlvedas claims to the land and issued a new

decree.  This action resulted in the Domínguez family transferring ownership of 31,626 acres

comprising the Rancho de los Palos Verdes to the Sepúlvedas (Gillingham 1961:166).  Governor

Pio Pico finalized the matter in 1846 and issued José and Juan Sepúlveda a grant to the Rancho de

los Palos Verdes (Robinson 1939:22f.).  The land continued to be used primarily for cattle grazing.

Although a land patent for the Rancho de los Palos Verdes had been issued to the Sepúvedas

in 1882 by the U.S. government, various individuals had absorbed the vast majority of the original

lands.  One of these individuals was Jotham Bixby who began buying into the rancho as early as

1872.  By 1882, at the time of the patent and the partition, Bixby owned 17,031.91 acres of which

the subject property was once a part.  In 1913, the Bixby family sold all but 1,000 acres of what is

today Harbor City to Walter Fundenburg.  However, Fundenburg was unable to raise sufficient funds

for the purchase which forced the Bixby family to foreclose on the mortgage.  After considerable

litigation, it was ruled that the acting real estate firm of Schader and Adams had 90 days to find a

buyer for the property (Fink 1966:107f.).

E. Whites Point Area

Today, the bluff and beach area known as Whites Point is occupied by both White Point

Bluff Park and Royal Palms Beach.  North of Paseo del Mar, the general location also includes the

102-acre White Point Nature Preserve.  This is the former site of the 1950s Whites Point Nike

Missile site.  Remnants of the military installation (headquartered at Fort MacArthur) can still be

seen today.

Originally part of José Sepúlveda=s Rancho de los Palos Verdes, the name AWhite Point@

occurred in lease agreements signed around the turn of the 20th century by then owner, Ramón D.

Sepúlveda (son of José Diego Sepúlveda).  In addition to Japanese immigrants farming his White

Point land, Ramón leased beachfront property to several Japanese-American fishermen for the

purpose of establishing abalone fisheries.  They lived on the shore at White Point in structures built

by Sepúlveda.  As the fisheries began to thrive, a cannery was opened.  However, the business was

short lived.  In less than a decade, abalone beds had been over-fished and new restrictive laws
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resulted in a decline of the industry.  Therefore, the abalone operation closed (Gnerre 2010;

Palisades Residents Association 2011).

It was the discovery of sulfur hot springs at the base of the bluffs that brought Ramón

Sepúlveda and Tamiji Tagami together as partners in the development of a spa (bathhouse) at White

Point about 1917.  After exposing the hot springs and constructing roads, a resort (complete with

hotel, restaurant, cabins, saltwater swimming pools and enclosed boating area) was built.  The resort

was especially popular with Japanese-American.  Several years later in 1933, the Long Beach

earthquake sealed off the sulphur springs and the resort suffered heavy damage.  Unable to recover

from the disaster, the resort was forced to close.  Today, remains of concrete walls from the resort

can still be seen (Gnerre 2010; Megowan 2010; Waugh 1988).

III. DEVELOPMENT OF THE APE

The APE for the ocean outfall evaluation was defined by Laura S. White, M.A., an RPA

certified archaeologist (see Appendix A).  The APE boundary is configured to include only those

portions of the 72-inch, 90-inch, and 120-inch outfalls subject to rehabilitation (fig. 3).  The APE

comprises the following:

1.  72-inch outfall - 8.5 feet on either side of the
outfall for a total area of approximately 49,980 sq. ft.

2.  90-inch outfall - 9.6 feet on either side of the
outfall for a total area of approximately 69,590 sq. ft.

3.  120-inch outfall - 11.5 feet on either side of the
outfall for a total area of approximately 31,120 sq. ft.
(Haug 2011:pers. comm).
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Figure 3.  APE boundary map.
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IV. JOINT OUTFALL SYSTEM OVERVIEW

A.  Introduction

The Sanitation Districts consist of 23 independent special districts which together serve the

wastewater and solid waste management needs of the approximately 5.5 million people residing in

Los Angeles County.  The 23 separate districts work collectively under a Joint Administration

Agreement.  Seventeen of the districts located in the metropolitan area of Los Angeles participate

in the Joint Outfall Agreement, which provides for combined investment in wastewater conveyance

and treatment facilities.  Collectively, these districts (known as the Joint Outfall Districts), provide

for operation and maintenance of a regional, interconnect system of facilities called the Joint Outfall

System (JOS).  The JOS service area includes 73 cities located within the Sanitation Districts service

area.  In addition, it encompasses some unincorporated areas as well as parts of the City of Los

Angeles (LACSD 2008).

The JOS operates seven wastewater treatment plants.  The Joint Water Pollution Control

Plant (JWPCP) in Carson, which has a permitted capacity of 400 million gallons per day (MGD),

is the largest of the JOS wastewater treatment plants and treats approximately 300 MGD

(Dubnewych et al. 2007).  The JWPCP facility provides secondary treatment and disinfection to all

influent wastewater.  The effluent, or treated wastewater, is then conveyed from the plant through

two, 6-mile tunnels to Royal Palms Beach.  Here a subterranean manifold structure (reinforced

concrete vault) directs the effluent to the ocean outfalls for disposal into the Pacific Ocean.

B. The Ocean Outfalls

The Sanitation Districts operate and maintains four ocean outfalls off the Whites Point

shoreline in San Pedro (pl. I:top & pl. II:bottom).  They comprise: (1) a 60-inch diameter pipe

constructed in 1937, (2) a 72-inch diameter pipe constructed in 1947, extended in 1953, (3) a 90-inch

diameter pipe constructed in 1957, and (4) a 120-inch diameter pipe constructed in 1966 (LACSD

1995; Parkhurst, Haug, and Whitt 1967).  The two continuous outfalls are the 90- and 120-inch

diameter outfalls.  The other two outfalls (60- and 72-inch) are used to provide additional hydraulic

capacity during periods of heavy flows.  In January of 1995, a severe storm in the southern portion

Los Angeles County resulted in the outfall system reaching its maximum hydraulic capacity

(Dubnewych et al. 2007).
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Each of the ocean outfalls extend seaward from a subterranean manifold located at Royal

Palms Beach (Pl. I:bottom & Pl. III: top).  According to the Sanitation Districts Clearwater Program

Overview:

Approximately 1,400 feet seaward, the ocean outfalls change from
underground pipelines to seafloor pipelines...The effluent is
discharged through diffusers (i.e., the section of the outfall pipelines
containing open portholes) up to one and a half miles offshore at a
depth of about 200 feet below sea level.

The 72-inch outfall was modified/extended in 1953, including
removal of the original diffusers and adding new diffusers/ports at the
end of the extension in a AY@ configuration.  The 60-inch outfall was
modified/extended in 1954, including removal of the original
diffusers and coring new ports in the original outfall pipe.  The 90-
inch outfall was re-ballasted in 1997, and the 72-inch, 90-inch, and
120-inch outfalls were re-ballasted in 1999 (Sanitation Districts
2011).

A more detailed description of each outfall is presented in the section below.

1. 60-inch Diameter Ocean Outfall (1937)

This outfall is used for standby capacity to provide additional hydraulic relief during high

flow conditions.  When used, it discharges off the Whites Point shoreline between the 90-inch and

72-inch diameter ocean outfalls at about 110 feet below the ocean surface.  The outfall is

approximately 5,000 feet long, which includes the approximate 400 foot long diffuser (Haug

2011:pers. comm.).

2. 72-inch Diameter Ocean Outfall (1947)

This outfall is used for standby capacity to provide additional hydraulic relief during high

flow conditions.  When used, it discharges off the Whites Point shoreline between the 60-inch and

the 120-inch diameter ocean outfalls.  The outfall is approximately 6,480 feet long with a Y-shaped

diffuser section.  The diffuser section contains two 225-foot long legs.  The outfall discharges at a

depth of approximately 160 feet (ibid.)
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3.  90-inch Diameter Ocean Outfall (1957)

During normal flow conditions, this outfall routinely discharges approximately 35% of the

effluent from the JWPCP.  It discharges southwest of the shoreline off Whites Point, San Pedro. 

 The outfall is 7,982 feet long to the beginning of a Y-shaped diffuser with two legs.  Each leg is

1,208 feet long.  The depth at the beginning of the diffusers is 196 feet and 210 feet at the end of the

diffuser (from Table 5- California Regional Water Quality Control Board 2011).

4.  120-inch Diameter Ocean Outfall (1966)

During normal flow conditions, the outfall routinely discharges approximately 65% of the

effluent from the JWPCP.  It discharges south of the shoreline off Whites Point, San Pedro.  The

outfall is 7,440 feet long to the beginning of a single L-shaped diffuser leg which is 4,440 feet long.

 The depth at the beginning of the diffuser is 167 feet and 190 feet at the end of the diffuser (ibid).

C.  Proposed Outfall Rehabilitation Program

Rehabilitation of the outfalls would entail joint repair and re-ballasting with rock to ensure

that each of the outfalls remain connected and in place.  Per the Sanitation Districts Clearwater

Program Overview:

The re-ballasting work would occur on the existing 72-, 90-, and 120-
inch outfalls in water depths ranging from approximately 20-50 feet.
A small derrick barge would be used to place the ballast rock around
the outfalls and support the joint repair work.  Joint repairs would
involve temporarily removing some of the existing ballast rock from
around the outfall to fully expose the joint being repaired.  A
coupling, which is a giant clamp that wraps around the joint, would
be installed and the annular space filled with concrete.  The existing
ballast rock would be replaced around the pipe (Sanitation Districts
2011).

Scarification of the sea bed beneath the pipelines due to ocean currents and other currents

induced by effluent rising to the ocean surface can contribute to settling of the pipe sections leading

to breeches in the joints (Rawn and Bowerman 1950:190).  One unanticipated action that resulted

in damaging the 60 and 72-inch outfalls entailed U.S. Army personnel A...exploding obsolete

ammunition over and near the outfall as a means of securing fish@ (Rawn 1965:96, Haug 2011:pers.
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comm).

D. Design and Construction

The design and construction of all four outfalls is similar in nature.  The sections consist of

reinforced concrete pipes, 8 and 24 feet in length.  They are all prefabricated from concrete placed

over iron forms (Pl. III).  The pipes were placed on the sea floor using a floating crane (Pl. IV).  The

pipe sections have gasketed bell and spigot joints.  The 60-inch and 72-inch outfalls have a lead

packing gasket in each joint.  The 90-inch outfall has both a lead packing and rubber gasket.  The

120-inch outfall joints have neoprene gaskets (ibid.).

Pipe sections within the breaker line are placed in shallow trenches that were excavated

using explosive charges.  This portion of each outfall is thoroughly ballasted with rock.  Outside the

breaker line, the pipe sections lie upon the sea floor.  

V. RESEARCH DESIGN

A. Introduction

As the whole of the APE lies underwater, and no field studies were conducted in conjunction

with the evaluation, little if any potential exists within the APE for the discovery of prehistoric

resources.  The history of the Palos Verdes Peninsula was drawn from Gillingham=s The Rancho San

Pedro (1961) and Fink=s Time and the Terraced Land (1966).

B. Research Goals

The goals of our research were to identify known locations of potential significance

resources situated within the APE.  Our hypotheses were as follows:

(1) Although not unknown along the coast of southern California, prehistoric sites have a

low potential for occurring underwater.  None have been previously documented within the APE or

surrounding underwater area.  Both the beach and the sea floor have been previously disturbed

during construction of the outfalls. 

(2) Terrestrial sites in the region are connected with early (Mexican Period) ranching as well

as late 19th and early 20th century Japanese farming.  Offshore there are shipwrecks within the APE

and the sewer outfalls.
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VI. METHODS

A. Archaeological Records Search

An in-person records search of the APE was conducted by Ms. Laura S. White at the SCCIC

at California State University, Fullerton.  The search entailed a review of all previously recorded

prehistoric and historic archaeological sites situated on or within a one-mile radius of the project

area.  Additionally, the NRHP, California Historical Landmarks (CHL), California Points of

Historical Interest (CPHI), and the California Directory of Properties (DOP, aka the Historic

Resources Inventory [HRI]) were reviewed for the purpose of identifying historic properties (see

Appendix B).

1.  Previously Recorded Archaeological Sites Within the APE

The results of the records search indicated that no prehistoric or historic archaeological sites

have been previously recorded within the boundaries of the APE.

2. Previously Recorded Archaeological Sites Within a One-Mile Radius

Outside the APE, 14 archaeological sites (12 prehistoric, 2 historic) have been recorded

within a one-mile radius of the outfalls.  The vast majority of these prehistoric sites comprise lithic

and shell scatters.  Each site is listed and characterized in Table 1 by their official state recording

# (Primary # 19-xxxxxx) followed by the corresponding County site trinomial (CA-LAN-xxxx).

Of the 14 sites, Primary #19-002211/LAN-2211 is the closest to the APE.  It lies

approximately 350 feet atop the vertical cliff in White Point Bluff Park.  The site comprises the

former location of a restaurant associated with the White Point resort which operated from the 1920s

until WWII.

Phase II testing of LAN-2211 was conducted by James Brock of Archaeological Advisory

Group in 1994.  The test program included surface collection as well as the excavation of postholes

and three (3) test units.  Artifacts recovered included thousands of glass fragments representing

primarily bottles but also some glassware and ceramics (terra-cotta flower pot, vitreous creamery,

porcelain sherds, as well as earthenware sherds).  Other finds included miscellaneous metal

fragments and construction material.  A concrete pad with a fountain also lies within the boundaries

of the site. 
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Table 1.  Cultural Resources Located Within a One-Mile Radius of the APE.

Primary # 19-/ LAN- Site Description

19-000105/LAN-105 Artifact area including a large mortar and pestle.  Site recorded by
F.H. Racer in 1939.  Information presented in 1939 manuscript by
F.H. Racer entitled “Indian Camp Sites in the Harbor District”.  Site
revisited in 1980 by M. Boxt and S. Dahan and described as a
scatter of lithic artifacts and shell remains comprising a mano, chert
core, ten banded and non-banded chert waste flakes, fire-cracked
rock, abalone, clam, mussel and oyster shells.  Mayor portion of site
covered by baseball field, paved road, and 2 parking lots.  Site
tested by Westec Services (Cooley et al. 1986a).

19-000109/LAN-109 Unknown site recorded by H. Eberhart in 1952 based on
information from D.L. True.

19-000142/LAN-142 A deposit (refuse heap)on side of a creek. Material observed
included stone artifacts, shell and animal bone.  Site recorded by
N.C. Nelson (1912a) and later tested by Westec Services (Cooley et
al. 1986b).

19-000143/LAN-143 Site described as “traces of a campsite” composed of fragments of
obsidian and quartz amongst marine shell.  Site recorded by N.C.
Nelson (1912b).

19-000145/LAN-152 A deposit (refuse heap) located on opposite side of creek from
LAN-142. Site recorded by N.C. Nelson (1912c) and tested by
Westec Services (Cooley et al. 1986b).

19-000291/LAN-291 Village or campsite area with midden and some shell.  Cultural
material observed included blades, scrapers, worked fragments of
steatite, etc.  Steatite whale effigies reportedly found here.   Site
recorded by D.L. True (1960) and subsequently tested by Westec
Service (Cooley et al. 1986a).

19-000849/LAN-849 Lithic scatter (approx. 50 x 100 m.) comprising flakes and cores of
local chert.  Some chalcedony flakes, one chalcedony scraper. 
Possible sandstone pigment grinding bowl.  No marine shell.  Site
recorded by Whitley/Ivie in 1976 and later tested by Singer et al. in
1994.

19-000850/LAN-850 Large shell midden measuring approximately 250 m. in diameter. 
Site recorded by Whitley/Ivie in 1976.  Site test excavated by
Singer et al. in 1994.

19-001144/LAN-1144 Lithic and shell scatter (200 x 110 m) consisting of chert debitage,
chalcedony and fused shale.  Marine shell includes chione, haliotis,
and mytilus.  Site recorded by  E. Weil et al. 1984 and later tested
by Westec (Cooley et al. 1986b).
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19-001269/LAN-1269 One or more temporary camps measuring 190 x 170 m.  Surface
material consists of marine shell.  Subsurface material includes
flaked lithic tools, tool production debris, animal bone and marine
shell.  Site recorded by H. Eberhart and W. Wasson in 1974.  Test
excavated by Westec Services in 1986 (Cooley et al. 1986a).

19-001522/LAN-1522 Lithic scatter (120 x 100 m.) comprising 25+ chert and chalcedony
flakes, a core, and angular wastes.  Site recorded by P. Jertberg in
1988.  Site revisited by R. Bissell in 1989.

19-002211/LAN-2211/H Former location of a restaurant associated with the White Point
Resort.  It operated from the 1920s until WWII when the property
was taken over by the U.S. military for defensive purposes at which
point the restaurant was demolished.  Site recorded by J. Brock in
1994.

19-120002 Three (ship to shore) radio towers estimated to date to the late
1950s.  Site recorded by B. MacDougall 1985.

19-120003 Temporary camp(s) comprising sparse scatter of marine shell.  No
artifacts observed.  Site recorded by H. Eberhart and W. Wasson in
1974.  Site was subsequently tested by Westec Services in 1986 and
found to be significantly disturbed by both cut and fill.  A few
pieces of lithic material were evident but minimal and thought to be
from a secondary deposit (Cooley et al. 1986). 

3. Heritage Properties

No NRHP, CRHR, CHL, or CPHI listed properties have been recorded within the boundaries

of the APE.   However, one CRHR listed district has been identified within a one-mile radius.  It

comprises the Whites Point Nike Launcher Area Missile Site 43L Historic District identified as

Primary # 19-186694D.  The District, covering approximately 142 acres at Whites Point in San

Pedro, was formerly an extensive military installation with headquarters at Fort MacArthur.  On

August 11, 2000, the District was listed as a CRHR by the State Historical Resources Commission

(Schechter 2000).  It was determined significant under criterion 1 for its association with events that

made a significant contribution to local, state, and national military and cultural history between

1956 and 1975.  The District is made up of several buildings and structures.  Each of these resources

is identified in Table 2.

The DOP lists one building within a one-mile radius of the APE that has been evaluated for

historical significance.  The building includes the Good Shepherd Lutheran Church constructed

between 1954 and1955 at 1350 West 25th Street in San Pedro.  Two other buildings located on the

property include the Pastorage (built in 1957) and the Sunday school annex (constructed in 1968).
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The property was evaluated for historical/architectural significance by Galvin & Associates in 2005

(Taniguchi 2005).  The church was assigned a NR status code of 6Y (Determined ineligible for NR

by consensus through Section 106 process).

4. Previous Surveys

The results of the search indicated that the APE has not been previously surveyed for

cultural resources.  However, outside the project area, a minimum of 34 archaeological

investigations (including survey and excavation reports) have been conducted within a one-mile

radius of the APE.  These studies include cellular phone sites and both small (less than 40) and large

(40 or more) acreage surveys.

The largest investigation conducted within a one-mile radius of the APE was performed by

RMW Paleo Associates, Inc. in 1989.  The study included a 455-acre survey of a portion of the Palos

Verdes Hills situated approximately 3/4-miles to the northwest of the APE.  The investigation

resulted in the discovery of two archaeological sites (Bissell 1989).

Table 2.  Individual District Resources Included Within the Whites Point Nike Launcher
Area Missile Site 43L Historic District.

Primary
Number (19-)

Site Description

19-186695 1950 Tank Repair Building (destroyed, only floor remains; Military Bldg. #
1008).

19-186696 1954 Nike-Ajax Liquid Propellant Storage Shed (Military Bldg. # 1018).

19-186697 1954 Underground Missile Storage Magazines (Military Bldgs. # 1019 and
1020).

19-186698 1954 Generator Building (removed; Military Bldg. # 1021).

19-186699 1961 Sentry Station (Exclusion Area; Military Bldg. # 1024).

19-186700 1961 Sentry Station (Access Area; Military Bldg. # 1025).

19-186701 1961 Nike-Hercules Missile Warheading (Military Bldg. # 1026).

19-186702 1962 Nike-Hercules Assembly & Service B1dg. (Military Bldg. # 1027).

19-186703 1961 Sentry Dog Kennel (removed; Military Bldg. # 1029).

------------ 1961 Sentry Dog Training Area (removed; Military bldg. # 1034).



20

19-186704 1965 Sentry Dog Equipment Storage Bldg. (removed, only floor remains;
Military Bldg. # 1028).

19-186705 1957 Ready Room with Latrine, Office Room (Military bldg. # 1030).

19-186706 1942 Underground Gun Fortification (Battery Paul Bunker; Military bldg. #
1031).

19-186707 1955 Nike-Ajax Liquid Fuel Station (Military bldg. # 1032).

----------- 1959 Flammable Storage Shed (removed; Military bldg. # 1033).

19-186708 1964 General Purpose Administrative Bldg. (removed, floor remains;
Military bldg. # 1050).

19-186709 1956 Nike-Ajax Launcher Control Trailer Pad (Military bldg. # unassigned).

19-186710 1961 Nike-Hercules Launcher Control Group Pad (Military bldg. #
unassigned).

B.  Historic Map Research

In addition to the records search, historic USGS maps of the Palos Verdes Peninsula were

reviewed for the project.  Topographic maps examined included the 1896 San Pedro 15' USGS Sheet

(surveyed 1894), the 1928 San Pedro Hill 7.5' USGS Quadrangle, and the 1944 San Pedro 15' U.S.

Army Corps of Engineer (War Department) Quadrangle.  Information gleaned from each of these

maps is presented in the following paragraphs.

1. 1896 San Pedro 15' USGS Sheet (surveyed 1894)

A review of the 1896 map indicates the presence of Paseo del Mar, Pacific Avenue, Point

Fermin Lighthouse, and the Ramón Sepúlveda residence at White Point.  The well-established street

grid of lower San Pedro and the San Pedro Branch Railroad are also shown.  With the exception of

the Ramón Sepúlveda on the Whites Point Nike Missle property, the surrounding area is devoid of

other residences.

2.  1928 San Pedro Hills 7.5' USGS Quadrangle

An inspection of the 1928 map shows the ever-expanding urban grid of San Pedro and Fort

McArthur Upper Military Reservation.  White Point Hot Springs resort is also indicated at Royal

Palms and numerous scattered residences are now depicted in the White Point area.
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3. 1944 San Pedro 15' U.S. Army Corps of Engineers (War Department) Quadrangle

This map illustrates the well-established San Pedro Street grid.  The developed Los Angeles

Harbor, Point Fermin Lighthouse, and arterial roads through the Palos Verde Peninsula.   Main

circulation roads through San Pedro such as Western Avenue, Paseo del Mar, Gaffey Street and

Pacific Avenue are also depicted.  Several scattered residences are shown in the vicinity of Whites

Point.  The map also includes the location of the Outlet Pier for the first outfall and notation of the

White Point Hot Springs (fig. 4).

C. Shipwreck Database Review Summary

Shipwreck information provided by the Sanitation Districts Clearwater Program indicated

that four shipwreck databases were searched.  These included: (1) the National Oceanic and

Atmospheric Administration=s (NOAA) Automated Wreck and Obstruction Information System

(AWOIS), (2) the California State Lands Commission (CSLC) database of shipwrecks, (3) the

Minerals Management Service (MMS), and (4) the Global Maritime Wrecks Database (GMWD).

 Database results revealed that there are three shipwrecks near the APE.  These comprise the San

Ubaldo (construction date unknown, sunk 1926), the Saint Joseph (construction date unknown, sunk

1975), and the Melrose (constructed in 1902, sunk 1938).  The San Ubaldo lies at a depth of

approximately 30 feet and the Saint Joseph at 20 feet.  The Melrose appears to have run aground and

broken up.

An analysis of the shipwreck data by the Sanitation Districts resulted in the conclusion that

it is unlikely that the rehabilitation of the existing outfalls will have an impact on existing submerged

resources.  However, it is acknowledged that no underwater cultural resource surveys have been

conducted within or near the APE.  Consequently, it is noted that the potential exists to encounter

significant historic resources in the general area.  For a more thorough discussion of the shipwreck

database review, the reader is referred to Chapter 7 of the Clearwater Program EIR/EIS.  The

coordinates of the three shipwrecks are as follows:
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Figure 4.  Location of Outfall Outlet Pier as shown on a portion of the 1944 San Pedro 15' U.S. Army Corps of
Engineers (War Department) Quadrangle.
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1.  San Ubaldo (33deg 42'00'N, 118deg 20'00'W)

2.  Saint Joseph (33deg 42'00'N 118deg 19'00'W)

3.  Melrose (33deg 42'00'N 118deg 17'00'W)

D. Sacred Lands File Check

On May 19, 2011, a Sacred Lands File Check for the project area was requested by Ms.

Laura S. White, M.A.  The search was conducted on May 24, 2011 by Mr. Dave Singleton, Program

Analyst for the NAHC in Sacramento.  The results of the search indicated that no sacred Native

American sites have been recorded within the APE.  A list of both individual and Native American

groups was also provided for further consultation (see Appendix C).

E. Native American Scoping

In order to learn more about the potential archaeological sensitivity of the project area, letters

of inquiry were sent to all nine Native American contacts (individuals and tribes) provided by the

NAHC.  To date, only one written response has been received.  Follow-up phone calls were placed

on July 28, 2011.  The reader is referred to Appendix D for all correspondence.

F. Field Survey

The evaluation of the ocean outfall was based solely on historical records, technical

engineering data, and period photographs.  As the whole of the outfall lies underwater, no cultural

resource surveys were undertaken in conjunction with the evaluation.

VII. REPORT OF FINDINGS

A. Prehistoric Resources

The results of the records search conducted at the SCCIC at California State University,

Fullerton failed to identify any prehistoric resources within the APE boundary.  No prehistoric

resources of any kind were identified during the course of the research phase of the investigation.

However, no underwater surveys of the APE were undertaken in conjunction with prehistoric

resources.

B. Historic Resources

The records search also failed to identify any historic resources within the APE boundaries.
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Archival research has indicated that three of the four ocean outfalls (60-, 72-, and 90-inch diameter

outfalls) within the APE are over 50 years.  The fourth outfall (120-inch diameter outfall) is 45 years

of age and therefore is considered modern pursuant to both NRHP and CEQA criteria.  Of the three

shipwrecks near the APE, two of the vessels were constructed over 50 years ago and therefore

considered historic.  The third is unknown.  No underwater surveys were undertaken in conjunction

with historical resources.

VIII. RESOURCE EVALUATION

The ocean outfall structures were evaluated for significance under criteria based on two

separate but overlapping legislative sources: (1) NHPA of 1966, which includes criteria for

eligibility to the NRHP; and (2) CEQA, as amended in 1992, which includes criteria for eligibility

to the CRHR.

A. NRHP Evaluation

In order for an historic resource to be significant pursuant to Federal law, it must be eligible

for listing in the NRHP.  Requirements for listing a property in the National Register are explained

in detail in National Register Bulletin 15: How to Apply the National Register Criteria for

Evaluation.  Generally, listing in the NRHP requires that a building or structure be at least 50 years

old and that it possess "The quality of significance in American history, architecture, archaeology,

engineering, and culture ... present in districts, sites, buildings, structures, and objects that possess

integrity of location, design, setting, material, workmanship, feeling, and association..." and ...

(A) That are associated with events that have made a significant contribution to the broad
patterns of our history or

(B) That are associated with the lives of persons significant in our past; or

(C) That embody the distinctive characteristics of a type, period, or method of
construction, or that represent the work of a master, or that possess high artistic
values, or that represent a significant and distinguishable entity whose components
may lack individual distinction; or

(D) That have yielded, or may be likely to yield, information important in prehistory or
history."  
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Criterion A

The outfalls are not associated with any event important in the history of United States. 

Sewage outfalls into oceans are a common method of disposing of treated effluent for metropolitan

areas located near the coast.  That is, these outfalls are not unique in their role of conveying effluent

into the sea. 

Criterion B

The outfalls are not associated with the lives of any individual important to national history.

Criterion C

All of the outfalls comprise prefabricated sections of pipe that is constructed of concrete over

a metal form.  They are of robust construction but of standard design.  None of the outfalls exhibit

any significant architectural features.  None are considered the work of a master and there is no

evidence that unique methods or materials were utilized in their construction.

Criterion D

Given the utilitarian uses of these structures, it is highly unlikely that any has the potential

to yield additional information pertinent to national history.  Consequently, none of the outfalls,

including the 120-inch that is less than 50 years of age, appear significant pursuant to NHRP criteria.

B. CRHR Evaluation

All four outfalls were also evaluated for significance under the CEQA.  CEQA, as amended

in 1992, includes criteria for CRHR eligibility.  Resources eligible for listing include buildings, sites,

structures, objects, or historic districts that retain historic integrity and are historically significant

at the local, state or national level under one or more of the following four criteria:

(1) It is associated with events that have made a significant contribution to the broad
patterns of local or regional history, or the cultural heritage of California or the
United States.

(2) It is associated with the lives of persons important to local, California, or national
history;



26

(3) It embodies the distinctive characteristics of a type, period, region, or method of
construction, or represents the work of a master or possesses high artistic values; or

(4) It has yielded, or has the potential to yield, information important to the prehistory
or history of the local area, California, or the nation.

Criterion 1

These outfalls are not associated with any event important in the local/regional history of

California.  They are not the only treated effluent outfalls in the region.  The City of Los Angeles

maintains an outfall in San Pedro Harbor and a second in Santa Monica Bay.  Additionally, the

Orange County Sanitation District maintains two outfalls located off the Newport Beach coast.  No

unique uses other than conveying effluent into the sea has been identified with these outfalls.

Criterion 2

None of the outfalls is associated with the lives of any individual important to local or

California history.

Criterion 3

The concrete over iron frame sections of pipeline are well-designed and built to withstand

the ravages of time.  However, they were prefabricated at a factory off-site and are of standard

design.  None of the outfalls exhibit any unique architectural or design features.  That is, they were

designed and constructed to be purely utilitarian in design and function.  None of the four outfalls

is considered the work of a master and there is no evidence that unique methods or materials were

utilized in their construction.

Criterion 4

Given the utilitarian uses of these structures, it is highly unlikely that they have the potential

to yield any additional information pertinent to the history of the local area or the State of California

or the nation.  Consequently, none of the outfalls, including the 120-inch that is less than 50 years

of age, appear significant pursuant to CRHR criteria.
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IX. CONCLUSIONS AND RECOMMENDATIONS

The results of the evaluation indicate that none of the outfalls appear to meet the threshold

criteria for significance at the national or state levels.  Project plans call for rehabilitation of three

of the four outfalls which would entail re-ballasting and repair of section joints on an as needed

basis.  The proposed program will have minimal impact if any on the alignments or the pipelines

themselves.  The shipwreck database search which was prepared independently of this evaluation

concluded that it is unlikely that the undertaking will have an impact on existing (submerged)

resources.  Therefore, no further work in conjunction with cultural resources is recommended or

warranted.  As a matter of course, the outfalls have been recorded on the appropriate DPR 523 series

forms and submitted to the SCCIC at California State, University at Fullerton for assignment of a

Primary Number.
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Plate I.  Top: Looking west from White Point Bluff Park above Royal Palms County Beach toward beginning
of outfall.  Bottom: Looking west at location of outfall manifold (fenced grassy area).  Photo courtesy of LACSD.
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Plate II.  Top: Looking down upon outfall manifold location from bluff above.  Photo courtesy of LACSD.
Bottom: Looking south/southwest out to sea from shoreline adjacent to manifold area.  Top photo courtesy of
LACSD.
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Plate III.  Top: Close-up of metal reinforcing cage with cast iron end rings as used in the 24 foot sections of
the 72-inch outfall.  Bottom: Various sections of metal reinforced concrete pipe under construction (photos
from Rawn 1965).
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Plate IV. Top: Close-up of prefabricated section of outfall with AY@ attached on barge ready for launching.
Bottom: Aerial view looking north towards Royal Palms Beach showing temporary pier and floating barge
used for launching pipe sections (photos from Rawn 1965).
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APPENDIX B: Records Search Results



ARCHAEOLOGICAL RECORDS SEARCH

An in-person archaeological records search was conducted by Laura S. White, M.A. at the
South Central Coastal Information Center (SCCIC) at California State University Fullerton on May
16, 2011.  Consequently, there is no official letter from the Information Center to attach here.  The
in-person search included a review of all previously recorded prehistoric and historic archaeological
sites situated within a one-mile radius of the study area.  Additionally, the National Register of
Historic Places (NRHP), California Historic Landmarks (CHL), and California Points of Historical
Interest (CPHI) were reviewed for the purpose of identifying any historic properties.  Copies of site
record forms were obtained for those resources situated within a one-mile radius of the APE. 
Additional survey/excavation reports were re reviewed and all relevant information was
incorporated into the study.
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Native American Phone Log Summary

CALLER PERSON DATE TIME RESULT

Laura White Ron Andrade 07/28/11 3:45 p.m. Out of office.  Left message with
secretary to return call.

Laura White Cindi Alvitre 07/28/11 3:50 p.m. No answer.  Left message to return
call.

Laura White Anthony Morales 07/28/11 3:55 p.m. No concerns as long as standard
discovery clause is incorporated into
report.

Laura White Sam Dunlap 07/28/11 4:00 p.m. No answer.  Left message to return
call. 

Laura White Robert Dorame 07/28/11 4:05 p.m. No answer.  Left message to return
call. 

Laura White Bernie Acuna 07/28/11 4:10 p.m. No answer on cell phone.  Unable to
leave a message.  Tribal office mailbox
 full, unable to leave a message. 

Laura White Linda Candelaria 07/28/11 4:25 p.m. No answer on cell phone.  Unable to
leave a message.  Tribal office mailbox
 full, unable to leave a message.

Robert White John Tommy Rosas 07/28/11     N/A No response.



APPENDIX E.  Primary Record for Outfall-1



Caltrans DPR 523B (11/94) Page 1 of     4
*Required Information.

State of California  — The Resources Agency Primary #  19-
DEPARTMENT OF PARKS AND RECREATION HRI #

PRIMARY RECORD Trinomial

NRHP Status Code:   6Z
Other Listings

Review Code Reviewer Date

*Resource Name or #:  Outfall-1 Caltrans Map Reference No.:   N/A
  P1. Other Identifier:  Whites Point Outfall
*P2. Location: *a.  County  Los Angeles County/Route/Postmile:   N/A
    b. Address

        City Zip

  *c. UTM: USGS Quad:  San Pedro 7.5’ d. UTM: 60” Outfall Beach Point-377598mE/3731437mN,
  *e. Other Locational Data (APN #)  Offshore of Royal Palms Beach (1799 W. Paseo del Mar, San Pedro)
*P3a. Description: (Briefly describe resource below)

The Sanitation Districts of Los Angeles County operates and maintains four ocean outfalls off the Whites Point shoreline in San
Pedro.  They comprise: (1) a 60-inch diameter pipe constructed in 1937, (2) a 72-inch diameter pipe constructed in 1947, (3) a 90-
inch diameter pipe constructed in 1954, and (4) a 120-inch diameter pipe constructed in 1966.  From the Joint Water Pollution
Control Plant (JWPCP) in Carson, effluent, or treated wastewater, is conveyed through two, 6-mile tunnels to Royal Palms Beach.
Here a subterranean manifold structure (reinforced concrete vault) directs the effluent into the four ocean outfalls for disposal into the
Pacific Ocean. (see continuation sheet for further description)

*P3b. Resource Attibutes:  HP20- Canal/Aqueduct
**P4. Resources Present: Building X Structure Object Site District

Elements of District Other
P5b. Description of Photo:S/SW view
out to sea from shoreline manifold.
*P6.   Date Constructed/Age:

1937-1966 (factual)
X Historic Prehistoric Both

*P7.   Owner and Address:
Sanitation Districts of
Los Angeles County
1955 Workman Mill Road
Whittier, CA  90601

*P8.   Recorded by:
Laura S. White
Archaeological Associates
P.O. Box 180
Sun City, CA  92586

*P9.   Date Recorded:
August 1, 2011

*P10.   Type of Survey: Intensive
Reconnaissance X Other

           Describe:  Evaluation only--
Site is offshore under water

*P11. Report Citation: A Cultural Resources Evaluation of the Sanitation Districts of Los Angeles County Whites Point Ocean
Outfall System, Offshore of Royal Palms Beach, San Pedro, Los Angeles County by Laura and Robert
White (August 2011).

*Attachments: NONE X Map Sheet X Continuation Sheet X Building, Structure and Object Record
Linear Resource Record Archaeological Record District Record Milling Station Record Rock Art Record

Artifact Record Photograph Record Other (List):



Caltrans DPR 523B (11/94) Page 2 of 4
*Required Information

State of California ⎯ The Resources Agency: Primary #  19-
DEPARTMENT OF PARKS AND RECREATION HRI#:

BUILDING, STRUCTURE, AND OBJECT RECORD
See Office of Historic Preservation Recording Historical Resources for instructions.

Map Reference No.:   N/A
*Resource Identifier:  Outfall-1 *NRHP Status Code:  6Z
 B1. Historic Name:  Whites Point Outfall
 B2. Common Name:  Sanitation Districts Ocean Outfall County/Route/Postmile:  N/A
 B3. Original Use:  Sewer Outfall B4.  Present Use:  Sewer Outfall
*B5. Architectural Style:

*B6. Construction History:  72-inch oufall modified /extended in 1953, including removal of the (see continuation sheet)
*B7. Moved? X No Yes Unknown Date: Original Location:

*B8. Related Features (describe below):
None.

B9a. Architect: B9b.  Builder: Los Angeles County Sanitation District
*B10. Significance:  Theme:  Sanitary Sewer Area:  Los Angeles County

Period of Significance:  1937-present Property Type:  Sewer outfall Applicable Criteria:  N/A
The ocean outfall structures were evaluated for significance using both NRHP and CEQA criteria.  As for Criterion A of the
NRHP, the outfalls are not associated with any event important in the history of United States.  Sewage outfalls into oceans
are a common method of disposing of treated effluent for metropolitan areas located near coastline.  That is, these outfalls are
not unique in their role of conveying effluent into the sea.  As for Criterion B, the outfalls are not associated with the lives of
any individual important to national history.   As for Criterion C, all of the outfalls comprise prefabricated sections of pipe
that is constructed of concrete over a metal form.  They are of robust construction but of standard design.  None of the
outfalls exhibit any significant architectural features.  None are considered the work of a master and there is no evidence that
unique methods or materials were utilized in their construction.  As per Criterion D, given the utilitarian uses of these
structures, it is highly unlikely that any has the potential to yield additional information pertinent to national history.
Consequently, none of the outfalls, including the 120-inch that is less than 50 years of age, appear significant pursuant to
NHRPcriteria.

B11. Additional Resource Attributes:

B12. References:
Sanitation Districts of  Los Angeles County

B13. Remarks:

B14. Evaluator:  Laura S. White

                          Archaeological Associates

                          P.O. Box 180

                          Sun City, CA  92586

Date of Evaluation:    August 1, 2011
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Caltrans Map Reference No.:  N/A
Resource Identifier:  Outfall-1 County/Route/Postmile:  N/A

Primary Record-P2. Location: d. UTM
60” Outfall End Point- 376970mE/ 3730217mN.

72” Outfall Beach Point-377598mE/ 3731437mN, 72” Outfall End Point- 376833mE/ 3729655mN, 72” Outfall West “Y”
Point-376746mE/ 3729618mN, 72” Outfall East “Y” Point- 376881mE/ 3728578mN.

90” Outfall Beach Point-377598mE/ 3731437mN, 90” Outfall End Point- 376078mE/ 3729486mN, 90” Outfall West “Y”
Point-375748mE/ 3729447mN, 90” Outfall East “Y” Point-376286mE/ 3729196mN.

120” Outfall Beach Point- 377598mE/ 3731437mN, 120” Outfall Beginning Curve Point- 377216mN/ 3729103mN,  120”
Outfall Ending Curve Point- 377219mE/ 3728913mN, 120” Outfall End Point- 378036mE/ 3728414 mN.

P3a. Description:
The design and construction of all four outfalls is similar in nature.  The sections consist of reinforced concrete pipes, 8 and
24 feet in length.  They are all prefabricated from concrete placed over iron forms.  The pipes were placed on the sea floor
using a floating crane.  The pipe sections have gasketed bell and spigot joints.  The 60-inch and 72-inch outfalls have a lead
packing gasket in each joint.  The 90-inch outfall has both a lead packing and rubber gasket.  The 120-inch outfall joints
have neoprene gaskets. Pipe sections within the breaker line are placed in shallow trenches that were excavated using
explosive charges.  This portion of each outfall is thoroughly ballasted with rock.  Outside the breaker line, the pipe sections
lie upon the sea floor.  Each outfall terminates in one or more diffusers fitted with multiple small openings to facilitate the
dispersion of the treated effluent.  The maximum depth of the discharge points ranges from 110 to 210 feet below sea level.
Outfall lengths as measured from the onshore manifold vary from 5,000 to 11,880 feet.

Building , Structure and Object Record-B.6: Construction History
original diffusers and adding new diffusers/ports at the end of the extension in a “Y” configuration.  The 60-inch outfall was
modified/extended in 1954, including removal of the original diffusers and coring new ports in the original outfall pipe.  The
90-inch outfall was re-ballasted in 1997.  The 72-inch, 90-inch, and 120-inch outfalls were re-ballasted in 1999.

B.12: Significance
In applying Criterion 1 of the CRHR, these outfalls are not associated with any event important in the local/regional history
of California.  They are not the only treated effluent outfalls in the region. The City of Los Angeles maintains an outfall in
San Pedro Harbor and a second in Santa Monica Bay.  Additionally, the Orange County Sanitation District maintains two
outfalls located off the Newport Beach coast.  No unique uses other than conveying effluent into the sea has been identified
with these outfalls. Per Criterion 2, none of the outfalls is associated with the lives of any individual important to local or
California history.   In the application of Criterion 3, it is to be noted that the concrete over iron frame sections of pipeline is
well designed and built to withstand the ravages of time.  However, they are prefabricated at a factory off-site and are of
standard design.  None of the outfalls exhibit any unique architectural or design features.  That is, they were designed and
constructed to be purely utilitarian in design and function.  None of the four outfalls is considered the work of a master and
there is no evidence that unique methods or materials were utilized in their construction.  Per Criterion 4, given the utilitarian
uses of these structures, it is highly unlikely that they have the potential to yield any additional information pertinent to the
history of the local area or the State of California.  Consequently, none of the outfalls, including the 120-inch that is less than
50 years of age, appear significant pursuant to CRHR criteria.
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Appendix 8-A 
LETTER REGARDING POTENTIAL FOR 

ALTERNATIVE 4 TUNNEL ALIGNMENT TO 
AFFECT SLOPE STABILITY, 

ROYAL PALMS STATE BEACH AREA 



FUGRO CONSULTANTS, INC. 

November 9, 2011 
Project No. 04.B3387004 

Sanitation Districts of Los Angeles County 
1955 Workman Mill Road 
Whittier, California 90601 

Attention: Mr. Calvin Jin, P.E. 

4820 McGrath Street, Suite 1 00 
Ventura, California 93003-7778 

Tel: (805) 650-7000 
Fax: (805) 650-7010 

Subject: Potential for the Proposed Alternative 4 Tunnel Alignment to Affect Slope Stability, 
Royal Palms State Beach Area, Los Angeles County 

Dear Mr. Jin: 

Recent landslide activity on Paseo del Mar near White Point State Beach has raised concern 
regarding the potential for proposed tunneling activities to affect the stability of the existing slopes 
(Figure 1 ). The Sanitation Districts of Los Angeles County (Districts) have requested Fugro to 
evaluate local geologic conditions and provide an opinion on the potential for the proposed tunnel 
construction to impact the existing slope stability. This letter summarizes our opinions of the 
potential for proposed tunnel construction of Alignment 4 along Western Avenue and at the manifold 
structure at Royal Palms Beach to affect the stability of the adjacent slopes and if the integrity of a 
tunnel (newly constructed or existing) would be compromised should a landslide occur. 

SITE CONDITIONS 

The shoreline and bluffs in the project vicinity trend northwest-southeast and are composed 
of the Altamira Shale member of the Miocene Monterey Formation. The geologic structure of the 
Monterey Formation can be intensely folded and highly variable over short distances (Figure 2) and 
contains weak bentonitic layers that have resulted in the large-scale landslides (South Shores, 
Abalone Cove, Portuguese Bend, etc.) near the project area shown on Plate 1 - Dibblee Geologic 
Map. The Alternative 4 alignment option is located about 2,000 to 3,000 feet west of the recent 
landslide activity on Paseo del Mar near White Point State Beach (Figure 1 and Plate 1 ). The large
scale landslides and the recent landslide near White Point State Beach likely have occurred along 
weak bedding planes in areas where the bedrock dips unfavorably (out of slope). Published 
geologic mapping by Dibblee (19991

) indicates that the bedding near White Point dips about 36 to 50 
degrees to the southwest as shown on Plate 1 . 

In contrast, Dibblee indicates that the bedding in the vicinity of the proposed tunnel alignment 
dips favorably into the slope at inclinations of about 50 to 75 degrees to the northeast. Plate 2 -
Cross Section G-H' depicts the interpreted geologic structure in the project area and shows the 
favorably oriented bedding mapped by Dibblee. This cross section parallels the existing a-foot
diameter tunnel and is consistent with interpretations made by Schultz (19372

) during excavation of 
the existing tunnel (see Plates 3 and 4). The slope instabilities that have occurred near White Point 
State Beach and to the northwest of the project site are less likely to occur along favorably oriented 
geologic bedding such as what has been mapped by Dibblee in the project area. 

1 Dibblee, T.W., (1999), Geologic map of the Palos Verdes Peninsula and vicinity, Redondo Beach, Torrance and San Pedro 
quadrangles, Los Angeles County, California: Dibblee Geological Foundation Map DF-70. 

2 Schultz, J.R. (1937), Geology of the Whites Point Outfall Sewer Tunnel: Ph.D. Dissertation, California Institute of Technology, 
Pasadena, California, 43 p. D G ( .. " ' 
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Sanitation Districts of Los Angeles County 
November 9, 2011 (Project No. 04.83387004) 

Preliminary tunnel design for the Alternative 4 alignment is proposed to extend to a minimum 
depth of about 30 to 50 feet below the toe of the bluff. The proposed tunnel construction process is 
unlikely to result in significant amounts of settlement, disturbance, or weakness of the overlying 
materials. 

Slope failures in bluff areas underlain by favorably-oriented bedding are anticipated to be 
related to natural processes such as wave-cut erosion resulting in undercutting of the slope or 
possibly scouring of the slope face from surface water runoff (e.g. culverts depositing water on the 
slope as seen in Figure 2). Resulting instabilities or deformations likely will be limited to areas above 
the toe of the slope and not extend to depths of the existing or proposed tunnels. The reinforced 
concrete tunnel may improve local slope stability; however, additional geotechnical analyses using 
site specific geologic and geotechnical data would need to be performed as part of final design to 
confirm this assumption. 

OPINIONS 

On the basis of the favorably-oriented geologic bedding indicated by Dibblee (1999) and 
Schultz (1937) and on the depth of the tunnel profile, in our opinion it appears unlikely that tunnel 
construction will impact the stability of the existing slopes in the vicinity of the proposed alignment. 
Further, based on the depth of the proposed tunnel profile, surficial slope instability occurring above 
the toe of the bluff is not anticipated to affect a tunnel installed about 30 to 50 feet below the toe of 
the bluff. 

We recommend that a more detailed slope stability evaluation be made as part of the final 
design of Alternative 4 should it be selected as the preferred alternative. In addition, the slopes 
should be instrumented and monitored in advance and during construction activities as a 
precautionary measure. 

CLOSURE 

Thank you for the opportunity to continue to provide geotechnical input on the LACSD Outfall 
Project. Please contact us if you have any questions on the information provided herein. 

Sincerely, 

~~. ];;&;~INC. 
Associate Engineer Principal Engineering Geologist 

Copies Submitted: (2) Addressee 
(1) Mr. David Haug, P.E., Districts 

Attachments: Figures 
Plates 

M:IWP\201113387.004\L TRRPT11-3-11104 83387004_11-10-11.DOCX 2 



Sanitation Districts of Los Angeles County 
November 9, 2011 (Project No. 04.83387004) 

Figure 1. Area of recent landslide activity near White Point State Beach. 

Figure 2. Recumbent fold above Royal Palms Beach. 

M:\WP\2011\3387.004\l TRRPT1 1-3-11 \04 B3387004_ 11-10-11.DOCX 3 
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APPENDIX 9-A 
GREENHOUSE GAS EMISSIONS 

CALCULATIONS 



Program Greenhouse Gas Calculations 



*CO 2  emissions are summed from the URBEMIS outputs for the individual construction components (see "URBEMIS Summary" tab)

UNMITIGATED

Construction Element  CO2 (metric 

tons/yr) 

 CH4 (metric 

tons/yr) 

 N2O (metric 

tons/yr) 

 CO2 (metric tons/yr)  Other (metric 

tons/yr) 

 CO2e (metric 

tons/yr) 

Process Optimization - POWRP 1,000.7               0.057 0.025 152.2                             8.013 1,161.0                     

Process Optimization - LBWRP 1,317.6               0.075 0.034 150.3                             7.910 1,475.9                     

Process Optimization - SJCWRP 1,976.3               0.112 0.050 264.6                             13.929 2,255.1                     

Process Optimization - LCWRP 1,317.6               0.075 0.034 160.7                             8.460 1,486.9                     

SJCWRP Plant Expansion 237.2                  0.013 0.006 170.7                             8.982 416.9                         

JWPCP Solids Processing 938.7                  0.053 0.024 457.7                             24.090 1,420.6                     

Total Construction Emissions 6,788.1              0.4                     0.2                  1,356.3                        71.4                              8,216.3                     total GHG emissions

Sources: URBEMIS 2007; CCAR 2009. 273.9                         annual GHGs, amortized over 30 year project life

Methodology: 

Calculated ratio of CO2 emissions per gallon diesel fuel to CH4 and N2O to determine CH4 and N2O emissions from construction equipment

Diesel Fuel CO2 CH4 N2O Percent other GHGs (on road)(http://www.epa.gov/climatechange/emissions/downloads06/03ES.pdf)

kg CO2/gal diesel 10.21 0.00058 0.00026 5.00% (assumes 50/50 N20/CH4 as "other")

g/gal diesel construction equip 0.58 0.26

ratio 1 5.68071E-05 2.54652E-05 N2O CH4 percent other with CH4 reductions

2.50% 0.37% 2.87%

Sources: 

GRP, May 2011 update: http://www.theclimateregistry.org/downloads/2009/05/2011-Emission-Factors.pdf

CO2 emission factor - Table 13.1 GAS GWP

N20 and CH4 - Table 13.6 N2O 21

CH4 310

MITIGATED

Construction Element  CO2 (metric 

tons/yr) 

 CH4 (metric 

tons/yr) 

 N2O (metric 

tons/yr) 

 CO2 (metric tons/yr)  Other (metric 

tons/yr) 

 CO2e (metric 

tons/yr) 

 average ROG 

reductions 

Process Optimization - POWRP 1,000.7               0.00831 0.025 152.2                             8.013 1,160.9                     85%

Process Optimization - LBWRP 1,317.6               0.01096 0.034 150.3                             7.910 1,475.8                     85%

Process Optimization - LCWRP 1,976.3               0.01645 0.050 264.6                             13.929 2,254.9                     85%

Process Optimization - SJCWRP 1,317.6               0.01096 0.034 160.7                             8.460 1,486.8                     85%

SJCWRP Plant Expansion 237.2                  0.00194 0.006 170.7                             8.982 416.8                         86%

JWPCP Solids Processing 938.7                  0.00775 0.024 457.7                             24.090 1,420.5                     85%

Total Construction Emissions 6,788.1              0.1                     0.2                  1,356.3                        71.4                              8,215.7                     total GHG emissions

Sources: URBEMIS 2007; CCAR 2009. 273.9                         annual GHGs, amortized over 30 year project life

GHG CONSTRUCTION CH4 AND N20

Input Emissions

Off Road Emissions On road Emissions

Input Emissions

Off Road Emissions On road Emissions



GHG - daily to annual calculations

assumption Days

Process Optimization Off-Road On-Road Off-Road On-Road Off-Road On-Road 

PWRP excavation 3,308.97         3,546.07                       3.4 months 74.8 247,510.96                   265,246.04               112.27                                                                               120.31              

install 4,321.74         155.35                          20.6 months 453.2 1,958,612.57                70,404.62                 888.41                                                                               31.93                

LBWRP excavation 5,101.66         3,299.94                       3.4 months 74.8 381,604.17                   246,835.51               173.09                                                                               111.96              

install 5,567.33         186.41                          20.6 months 453.2 2,523,113.96                84,481.01                 1,144.47                                                                            38.32                

SJCWRP excavation 5,101.66         4,070.57                       5.1 months 112.2 572,406.25                   456,717.95               259.64                                                                               207.16              

install 5,567.33         186.41                          30.9 months 679.8 3,784,670.93                126,721.52               1,716.70                                                                            57.48                

LCWRP excavation 5,101.66         3,608.20                       3.4 months 74.8 381,604.17                   269,893.36               173.09                                                                               122.42              

install 5,567.33         186.41                          20.6 months 453.2 2,523,113.96                84,481.01                 1,144.47                                                                            38.32                

SJWRP Plant Expansion

site demo 4,715.67         5,272.48                       3 months 66 311,234.22                   347,983.68               141.17                                                                               157.84              

Install 458.26             61.13                             21 months 462 211,716.12                   28,242.06                 96.03                                                                                 12.81                

JWPCP Solids Processing

Excavation 5,101.66         4,182.74                       10 months 220 1,122,365.20                920,202.80               509.10                                                                               417.40              

Install 1,655.97         155.35                          26 months 572 947,214.84                   88,860.20                 429.65                                                                               40.31                

14,965,167.34              2,990,069.76            6,788.09                                                                            1,356.27           

based on similar projects (see "program assumptions" workbook)

conversions

22 working days/month

0.000453592 pounds to MT 

Time to Complete

CO2 Pounds per day (from URBEMIS)
Total Pounds of CO2 to Complete  

(daily CO2 x total days)
MT CO2 Total



CEQA Baseline CO2 CH4 N2O CO2e % of total

N2O from Nitrification -- -- 7.657 2374 19.82%
Purchased Electricity 609 0.025 0.006 612 5.11%

CH4 from Combustion of Digester Gas -- 1.559 0.201 95 0.79%

Biosolids Hauling 8,890 0.023 0.025 8897 74.28%

sum 9,499 1.6 7.9 11,978 75.08%

With Program CO2 CH4 N2O CO2e % of total

N2O from Nitrification -- -- 9.597 2975 13.91%

Purchased Electricity 1,439 0.060 0.013 1444 6.75%

CH4 from Combustion of Digester Gas -- 1.918 0.247 117 0.55%

Biosolids Hauling 16,790 0.044 0.046 16805 78.60%

Generator at SJCWRP 39 0.002 0.001 40 0.19%

sum 18,268 2 10 21,380 100.00%

Net change CO2 CH4 N2O CO2e % of total
N2O from Nitrification -- -- 1.940 601 6.40%

Purchased Electricity 829 0.034 0.008 833 8.85%

CH4 from Combustion of Digester Gas -- 0.359 0.046 22 0.23%

Biolsolids Hauling 7,900 0.020 0.022 7907 84.10%

Generator at SJCWRP 39 0.002 0.001 40 0.42%

sum 8,769 0 2 9,402 100.00%

GHG SUMMARY FROM OPERATIONS



Operations - GHG Emissions from Wastewater Processes 

Methods: Obtained emission factors from LACSD. 

CH4 was based on source test information

N2O was based on default factor from CARB Mandatory Reporting Rule Table 6

Emission Factors
Device

Methane 

Emission Factor 

Nitrous Oxide Emission 

Factor (MT-N2O/mmcf2, 

boiler 0.0000686 0.0000631 MT = metric tons

flare 0.0004905 0.0000631 mmcf = million cubic feet of fuel

worst case 0.0004905 0.0000631 GWP of CH4 21

1 - Based on site-specific source test information GWP of N2O 310

2 - Default emission factor from CARB Mandatory Reporting Rule, Table 6

3 - BTU content of digester gas needed for the conversion, 631 BTU/f 3

Scaling 23%

Emissions

JWPCP Emissions - CH4 and N2O from incomplete combustion of digester gas

Digest Gas 

Increase (mmcf) CH4 N2O CH4 N2O CO2e

Baseline 3178.87 0.0004905 0.0000631 1.559 0.201 94.93

Project 3910.01 0.0004905 0.0000631 1.918 0.247 116.76

increment 731.14 0.0004905 0.0000631 0.359 0.046 21.83

net change in CO2e over project life 21.83

project life (years, from 2012-2050) 42

annual average change 0.52

Baseline (2008) 2020 2030 2040 2050

years since baseline - 12 22 32 42

net over baseline 6.237982885 11.436302 16.63462103 21.8329401

TOTAL 94.93 101.16 106.36 111.56 116.76

SJCWRP Emissions - N2O from Nitrification/Denitrification

Service 

Population

Emission Facotor (MT 

N2O)
/person./yr

Conversion Factor (MT/g)

N2O 

Emissions 

from NDN 

(MT) CO2e
Baseline 1,093,849 7 0.000001 7.656943 2373.65

Project 1,370,949 7 0.000001 9.596643 2974.96

increment 277,100 7 0.000001 1.9397 601.31

net change in N2O over project life 601

project life (years, from 2012-2050) 42

annual average change 14.32

Baseline (2008) 2020 2030 2040 2050

years since baseline - 12 22 32 42

net over baseline 171.802 314.97033 458.1386667 601.307

TOTAL 2373.65 2545.45 2688.62 2831.79 2974.96

Net increase in Digester Gas based on 23% increase over existing digester gas production, which is 3178.87 mmscf

Emission Factors (Metric Tons per MMCF) Metric Tons per Year 

Metric Tons per Year 



SUMMARY Baseline With Project Increment

SJCWRP Plant Expansion 612 963 351

SJCWRP Process Optimization 0 42 42

POWRP Process Optimization 0 296 296

LCWRP Process Optimization 0 84 84

LBWRP Process Optimization 0 59 59

total GHGs from additional Electricity 612 1,444 833

Sources:

CO2, CH4, N2O emission factors are from the updated eGRID2010 emission factors, Table 14.1 of: 

www.theclimateregistry.org/downloads/2009/05/2011-Emission-Factors.pdf

Electricity consumption information from the Client (email from Glenn Acosta to Nicole Williams, 05/25/2010 at 9:59am)

Emission factors:

CO2 681.01 lbs/MWh Table 14.1

CH4 0.02829 lbs/MWh Table 14.1

N2O 0.00623 lbs/MWh Table 14.1

Electricty Consumption Calcs units Existing With Project

SJCWRP Plant Expansion daily MWh 5.4 8.5

annual MWh 1,972 3,105

Pomona Flow Equalization daily kwh 0 373

annual MWh 0 136

SJC Flow Equalization kwh 0 2,611

annual MWh 0 954

Los Coyotes Flow Equalization kwh 0 746

annual MWh 0 272

Long Beach Flow Equalization kwh 0 522

annual MWh 0 191

MWh/yr = MWh * 365.25 days per year 

MWh/yr = Kwh * 365.25 days per year / 1000 KW per MW

GHG Calcs

CEQA BASELINE

 electricity (MWH) CO2 CH4 N2O CO2 CH4 N2O CO2e

SJCWRP Plant Expansion 1,972 1,343,190 56 12 609 0.03 0.01 612

Pomona Flow Equalization 0 0 0 0 0 0.00 0.00 0

SJC Flow Equalization 0 0 0 0 0 0.00 0.00 0

Los Coyotes Flow Equalization 0 0 0 0 0 0.00 0.00 0

Long Beach Flow Equalization 0 0 0 0 0 0.00 0.00 0

1,972 1,343,190 56 12 609 0.03 0.01 612 MT CO2e/yr 

With Project k

 electricity (MWH) CO2 CH4 N2O CO2 CH4 N2O CO2e

SJCWRP Plant Expansion 3,105 2,114,281 88 19 959 0.04 0.01 963

Pomona Flow Equalization 136 92,780 4 1 42 0.00 0.00 42

SJC Flow Equalization 954 649,457 27 6 295 0.01 0.00 296

Los Coyotes Flow Equalization 272 185,559 8 2 84 0.00 0.00 84

Long Beach Flow Equalization 191 129,842 5 1 59 0.00 0.00 59

4,658 3,171,918 132 29 1,439 0.06 0.01 1,444 MT CO2e/yr 

Increment

 electricity (MWH) CO2 CH4 N2O CO2 CH4 N2O CO2e

SJCWRP Plant Expansion 1,132 771,091 32 7 350 0 0 351

Pomona Flow Equalization 136 92,780 4 1 42 0 0 42

SJC Flow Equalization 954 649,457 27 6 295 0 0 296

Los Coyotes Flow Equalization 272 185,559 8 2 84 0 0 84

Long Beach Flow Equalization 191 129,842 5 1 59 0 0 59

2,685 1,828,728 76 17 829 0.03 0.01 833 MT CO2e/yr 

Conversions net change in CO2e from electricity purchases over project life 833

project life (years, from 2012-2050) 42

CO2 1 annual average change in CO2e from rom electricity purchases 19.82
CH4 21

N2O 310

Baseline 

(2008) 2020 2030 2040 2050

days per year 365.25 years since baseline - 12 22 32 42

kwh to mwh 0.001 net over baseline 237.8780801 436.1098135 634.3415468 832.57328

lbs to MT 0.000453592 TOTAL 611.52 849.40 1047.63 1245.86 1444.09

Operations - GHGs from Electricity Purchases

lbs/yr MT/yr



SJCWRP Emergency Generator Emission Calculations

Assumes a Tier 4 2000 HP generator

Emsision standards from EPA420-P-03-002: http://www.epa.gov/oms/models/nonrdmdl/nonrdmdl2010/420r10018.pdf

ROG converted from HC using a 1.053 multiplier

CO2 and SO2 emission factors calculated using equations 6 and 7 on page  24 of EPA420-P-03-002

1.053

Emission Standards

CO NOX PM10 PM2.5 ROG SO2 CO2 HC BSCF

Tier 4 Final >1200 HP gen set 0.7642 0.46 0.069 - 0.2964195 0.048733651 530.1334357 0.2815 0.367

Emission Calculations

Equipment Number

Equipment Model 

Year

Annual Hours 

Use Load Factor Engine (hp) Daily HP-HR ROG CO NOX SO2 PM10 PM2.5 N2O CH4 CO2 CO2e
Emission Factor (lb/hp-hr) 6.53E-04 1.68E-03 1.01E-03 1.07E-04 1.52E-04 1.40E-04 2.97623E-05 6.63929E-05 1.17E+00 --

Generator 1 2035 (Tier 4) 50 0.74 2000 1480 lbs/day (if run for 1 hr) 1.0 2.5 1.5 0.2 0.2 0.2 0.0 0.1 1729.7 --
MTs/yr (assuming 50 hours of testing per year) 0.001 0.002 39 40

Conversions
grams per pound 453.59237

PM2.5 fraction of PM 0.92
lbs to MT 0.000453592

tons to MT 0.90718474

CO2 1
CH4 21
N2O 310

Emission Factors from Tier 4 Emission Standards
Emission Factor for N20 and CH4 based on ratio of N2O and CH4 to CO2 per gallon of diesel fuel in the GRP (CR 2011)

kg/gallon g/gallon ratio
CO2 10.21 10210

N2O 0.26 2.54652E-05
Ch4 0.58 5.68071E-05

SO2 Calculation for EF's based on: http://www.epa.gov/oms/models/nonrdmdl/nonrdmdl2010/420r10018.pdf CO2 Calculation for EF's based on: http://www.epa.gov/oms/models/nonrdmdl/nonrdmdl2010/420r10018.pdf
g hp/hr or SO2 = (BSFC * 453.6 * (1-soxcnv)) - HC) * 0.01 * soxdsl * 2 (equation 7, pg 24) CO2 = (BSFC * 453.6 - HC) * 0.87 * (44/12) (equation 6, pg 24)

Where: Where:
BSFC = Brake Specific Fuel Consumption 0.408 Table A4 for all HPs BSFC = Brake Specific Fuel Consumption 0.408 Table A4 for all HPssoxcnv = fraction 

of fuel sulfur 0.02247 Page C5
HC = in-use adjusted hc emissons g/hp-hrfrom above HC = in-use adjusted hc emissons g/hp-hrfrom above
soxdsl = episodic 

weight percent of 0.015

carbon mass fraction of 

diesel 0.87
453.59 ratio of CO2 to carbon mass 3.666666667

0.01 453.59
2

GWP

grams per hp-hr



Biosolids Hauling Emissions

Methodology

Biosolids hauling assumes an additional 20 hauling trips by 2050

Increase in truck hauling trips is scaled linearly assuming 20 additional trucks over the next 42 year period

Road Dust from EPA AP-42 Section 13.2.1 (2006)

Truck trips

20 more daily truck trips over 42 years

0.48 more trucks per year 

Distances

5 mph ONSITE - Heavy-duty trucks travel on site

0.59 ONSITE - Miles traveled on-site per truck 

119.2 REGIONAL - one-way miles to landfills (existing)

164.8 REGIONAL - one-way miles to landfills (project)
VMT

Years to analyze Truck Trips

REGIONAL Daily 

VMT (roundtrip) ONSITE Daily VMT 

2008 55 13110 32

2020 61 20007 36

2030 65 21577 39

2040 70 23146 41

2050 75 24715 44

Regional Emissions

ROG CO NOX SOX PM10 PM2.5 CO2 N20 CH4 CO2e CO2 N20 CH4 CO2e 

2008 (baseline)

Idling Emissions 0.6 2.0 4.3 0.1 0.1 0.1 268.5 0.0 0.0 269 44 0.0001 0.0001 45

VMT Emissions 41.0 154.2 520.3 0.5 27.0 23.9 53,118.2 0.1 0.1 53,164 8,800 0.0230 0.0244 8,808

Road Dust -- -- -- -- 284.8 42.7 -- -- -- -- -- -- -- --

Total 41.6 156.3 524.6 0.6 311.8 66.7 53,386.6 0.1 0.1 53,433.0 8,844.8 0.0231 0.0245 8,852.5

2020

Idling Emissions 0.4 1.9 5.4 0.1 0.0 0.0 296.4 0.0 0.0 297 49 0.0001 0.0001 49

VMT Emissions 18.1 83.5 196.7 0.8 12.4 9.8 81,274.1 0.2 0.2 81,344 13,465 0.0351 0.0373 13,477

Road Dust -- -- -- -- 434.6 65.2 -- -- -- -- -- -- -- --

Total 18.5 85.4 202.1 0.9 447.1 75.0 81,570.5 0.2 0.2 81,641.1 13,514.2 0.0352 0.0374 13,525.9

2030

Idling Emissions 0.4 2.3 6.8 0.1 0.0 0.0 365.9 0.0 0.0 366 61 0.0002 0.0002 61

VMT Emissions 11.7 61.7 121.2 0.9 8.9 6.4 87,526.7 0.2 0.2 87,603 14,501 0.0378 0.0402 14,514

Road Dust -- -- -- -- 468.7 70.3 -- -- -- -- -- -- -- --

Total 12.1 64.0 128.0 1.0 477.6 76.7 87,892.6 0.2 0.2 87,968.8 14,561.6 0.0380 0.0404 14,574.2

2040

Idling Emissions 0.4 2.1 6.4 0.1 0.0 0.0 342.7 0.0 0.0 343 57 0.0001 0.0002 57

VMT Emissions 11.9 62.0 120.5 0.9 8.9 6.2 94,216.7 0.2 0.3 94,298 15,609 0.0406 0.0431 15,623

Road Dust -- -- -- -- 502.8 75.4 -- -- -- -- -- -- -- --

Total 12.3 64.1 126.9 1.0 511.7 81.6 94,559.4 0.2 0.3 94,641.1 15,666.1 0.0407 0.0433 15,679.6

2050

Idling Emissions 0.4 2.3 6.8 0.1 0.0 0.0 365.9 0.0 0.0 366 61 0.0002 0.0002 61

VMT Emissions 12.7 66.2 128.7 1.0 9.5 6.6 100,604.3 0.3 0.3 100,691 16,668 0.0433 0.0460 16,682

Road Dust -- -- -- -- 536.9 80.5 -- -- -- -- -- -- -- --

Total 13.1 68.5 135.5 1.1 546.3 87.2 100,970.2 0.3 0.3 101,057.4 16,728.2 0.0435 0.0462 16,742.7

Max Daily with Program 18.5 85.4 202.1 1.1 546.3 87.2 100,970.2 0.3 0.3 101,057.4 16,728.2 0.0 0.0 16,742.7

On-site Emissions

ROG CO NOX SOX PM10 PM2.5 CO2 N20 CH4 CO2e CO2 N20 CH4 CO2e 

2008 (baseline)

VMT Emissions 0.97 2.12 3.20 0.00 0.23 0.21 271.10 0.00 0.00 271 45 0.0001 0.0001 45

Road Dust -- -- -- -- 0.70 0.11 -- -- -- -- -- -- -- --

Total 0.97 2.12 3.20 0.00 0.93 0.31 271.10 0.00 0.00 271.22 44.91 0.00 0.00 44.93

2020

VMT Emissions 0.33 0.76 0.99 0.00 0.04 0.03 302.15 0.00 0.00 302 50 0.0001 0.0001 50

Road Dust -- -- -- -- 0.78 0.12 -- -- -- -- -- -- -- --

Total 0.33 0.76 0.99 0.00 0.82 0.15 302.15 0.00 0.00 302.28 50.06 0.00 0.00 50.08

2030

VMT Emissions 0.22 0.53 0.64 0.00 0.01 0.01 326.28 0.00 0.00 326 54 0.0001 0.0001 54

Road Dust -- -- -- -- 0.84 0.13 -- -- -- -- -- -- -- --

Total 0.22 0.53 0.64 0.00 0.85 0.14 326.28 0.00 0.00 326.42 54.06 0.00 0.00 54.08

2040

VMT Emissions 0.22 0.54 0.63 0.00 0.01 0.01 350.07 0.00 0.00 350 58 0.0001 0.0001 58

Road Dust -- -- -- -- 0.90 0.14 -- -- -- -- -- -- -- --

Total 0.22 0.54 0.63 0.00 0.91 0.14 350.07 0.00 0.00 350.21 58.00 0.00 0.00 58.02

2050

VMT Emissions 0.23 0.57 0.68 0.00 0.02 0.01 373.80 0.00 0.00 374 62 0.0001 0.0001 62

Road Dust -- -- -- -- 0.96 0.14 -- -- -- -- -- -- -- --

Total 0.23 0.57 0.68 0.00 0.98 0.15 373.80 0.00 0.00 373.96 61.93 0.00 0.00 61.96

Pounds per Day Metric Tons Per YearPounds Per Day

Criteria Pollutants Greenhouse Gases

Exhaust emission factors from EMFAC2007 - BURDEN mode was used for regional hauling emissions and on-site idling calculations (lbs 

per mile and lbs per trip).  EMFAC mode was used assuming 5mph  travel for onsite emissions.

Pounds Per Day Pounds per Day Metric Tons Per Year



Methodology

Calculated a weighted mean to the biosolid management locations using the following equation

Assumptions

25 ton haul truck capacity

365.25 days per year

Future Biosolids Management Locations (Chapter 3)

Facility Management Practice Status Location

Distance From JWPCP 

(miles) low high Low High avg low high avg % of trips % of trips % of trips

Westlake Farms Composting Expected in 2012 Kings County, CA 200 300,000 500,000 821.36 1,368.93 1,095.14 33 55 44 67% 133 33% 67 41% 82

EnerTech Renewable Fuel Operating Rialto, CA 75 50,000 150,000 136.89 410.68 273.79 5 16 11 11% 8 10% 8 10% 8

South Kern Industrial Center Composting Operating Kern County, CA 131 50,000 150,000 136.89 410.68 273.79 5 16 11 11% 15 10% 13 10% 13

Inland Empire Regional Composting Facility Composting Operating Rancho Cucamonga, CA 59 50,000 150,000 136.89 410.68 273.79 5 16 11 11% 7 10% 6 10% 6

San Joaquin Composting Facility Composting Operating Kern County, CA 170 0 150,000 0.00 410.68 205.34 0 16 8 0% 0 10% 17 8% 13

Desert Ridge Farms Land Application Operating Yuma County, AZ 300 0 150,000 0.00 410.68 205.34 0 16 8 0% 0 10% 30 8% 23

Honey Bucket Farms Land Application w/ Lime Stabilization Operating Kern County, CA 160 0 150,000 0.00 410.68 205.34 0 16 8 0% 0 10% 16 8% 12

Mitsubishi Cement Corp Injection for NOX Control Operating San Bernardino County, CA 129 0 100,000 0.00 273.79 136.89 0 11 5 0% 0 7% 9 5% 7

total 450,000 1,500,000 1,232 4,107 2,669 49 164 107 163 165 164 Miles (Weighted Mean)

Existing Biosolids Management Practices (Chapter 2)

Facility Management Practice Status Location

Distance From JWPCP 

(miles) low high low high avg low high avg % of trips % of trips % of trips

San Joaquin Composting Facility Composting Operating Kern County, CA 170 50,000 150,000 136.89 410.68 273.79 5 16 11 18% 30 20% 34 20% 33

South Kern Industrial Center Composting Operating Kern County, CA 131 50,000 75,000 136.89 205.34 171.12 5 8 7 18% 23 10% 13 12% 16

Inland Empire Regional Composting Facility Composting Operating Rancho Cucamonga, CA 59 50,000 75,000 136.89 205.34 171.12 5 8 7 18% 11 10% 6 12% 7

Honey Bucket Farms Land Application w/ Lime Stabilization Operating Kern County, CA 160 25,000 75,000 68.45 205.34 136.89 3 8 5 9% 14 10% 16 10% 16

Desert Ridge Farms Land Application Operating Yuma County, AZ 300 25,000 75,000 68.45 205.34 136.89 3 8 5 9% 27 10% 30 10% 29

EnerTech Renewable Fuel Operating Rialto, CA 75 25,000 75,000 68.45 205.34 136.89 3 8 5 9% 7 10% 8 10% 7

Mitsubishi Cement Corp Injection for NOX Control Operating San Bernardino County, CA 129 5,000 15,000 13.69 41.07 27.38 1 2 1 2% 2 2% 3 2% 3

Puente Hills Landfill Landfill Co-disposal Operating Los Angeles County, CA 27 50,000 200,000 136.89 547.57 342.23 5 22 14 18% 5 27% 7 25% 7

total 280,000 740,000 767 2,026 1,396 31 81 56 119 118 118 Miles (Weighted Mean)

Biosolid Hauling - VMT in each basin
Methodology

used Google Earth to map the distance traveled from JWPCP to the various landfills within each basin 

output GIS shapefiles into kml file for use

Assumed Distances

scab north 86.5 miles

scab south 56.1 miles

sdab to ssab 123 miles

ssab to AZ 94.5 miles

Future Facility Basin of Facility Distance From JWPCP (miles) SCAB SJV SDAB SSAB

Westlake Farms SJV 200 86.5 113.5 -- --

EnerTech SCAB 75 75 -- -- --

South Kern Industrial Center SJV 131 86.5 44.5 -- --

Inland Empire Regional Composting Facility SCAB 59 59 -- -- --

San Joaquin Composting Facility SJV 170 86.5 83.5 -- --

Desert Ridge Farms AZ 300 56.1 -- 123 94.5 273.6

Honey Bucket Farms SJV 160 86.5 73.5 -- --
Mitsubishi Cement Corp SCAB 129 129 -- -- --

1208 665.1 315 123 94.5
> weighted distances in each basin 55.06% 26.08% 10.18% 7.82%

Existing Facility Basin of Facility Distance From JWPCP (miles) SCAB SJV SDAB SSAB

San Joaquin Composting Facility SJV 170 86.5 83.5 -- --

South Kern Industrial Center SJV 131 86.5 44.5 -- --

Inland Empire Regional Composting Facility SCAB 59 59 -- -- --

Honey Bucket Farms SJV 160 86.5 73.5 -- --

Desert Ridge Farms AZ 300 56.1 123 94.5

EnerTech SCAB 75 75 -- -- --

Mitsubishi Cement Corp SCAB 129 129 -- -- --

Puente Hills Landfill SCAB 27 27 -- -- --

1035 605.6 201.5 123 94.5

> weighted distances in each basin 58.51% 19.47% 11.88% 9.13%

using low using high using avg

Biosolid Hauling Distance to Management Locations

Quantity (wtpy) Quantity (wtpd) truck trips per day

using low using high using avg

Existing

Quantity (wtpy) Quantity (wtpd) truck trips per day

Miles Per Basin per trip

Future



Emission Factors for Biosolid Hauling Trucks

from EMFAC BURDEN mode, for regional hauling and idling

ROG CO NOX SOX PM10 PM2.5 CO2 N20 CH4

Pounds per mile

2008 0.0031 0.0118 0.0397 0.0000 0.0021 0.0018 4.0518 0.000011 0.000011

2020 0.0009 0.0042 0.0098 0.0000 0.0006 0.0005 4.0622 0.000011 0.000011

2030 0.0005 0.0029 0.0056 0.0000 0.0004 0.0003 4.0566 0.000011 0.000011

2040 0.0005 0.0027 0.0052 0.0000 0.0004 0.0003 4.0706 0.000011 0.000011

2050 0.0005 0.0027 0.0052 0.0000 0.0004 0.0003 4.0706 0.000011 0.000011

Pounds per idle trip

2008 0.0102 0.0368 0.0783 0.0014 0.0016 0.0015 4.8811 0.000013 0.000014

2020 0.0063 0.0314 0.0890 0.0016 0.0004 0.0003 4.8822 0.000013 0.000014

2030 0.0057 0.0306 0.0905 0.0016 0.0001 0.0001 4.8464 0.000013 0.000013

2040 0.0056 0.0304 0.0908 0.0016 0.0001 0.0001 4.8791 0.000013 0.000014

2050 0.0056 0.0304 0.0908 0.0016 0.0001 0.0001 4.8791 0.000013 0.000014

from EMFAC, 5mph, for onsite travel

ROG CO NOX SOX PM10 PM2.5 CO2 N20 CH4

Pounds per mile

2008 0.0299 0.0655 0.0988 0.0001 0.0070 0.0064 8.3544 0.000011 0.000011

2020 0.0093 0.0213 0.0276 0.0001 0.0011 0.0009 8.4350 0.000011 0.000011

2030 0.0056 0.0138 0.0165 0.0001 0.0004 0.0003 8.4461 0.000011 0.000011

2040 0.0052 0.0129 0.0153 0.0001 0.0003 0.0002 8.4475 0.000011 0.000011

2050 0.0052 0.0129 0.0153 0.0001 0.0003 0.0002 8.4475 0.000011 0.000011

grams/mi lbs/mile

GHG ratio to 

CO2 for idling 

calcs

CH4 0.0051 1.12436E-05 2.77495E-06

N2O 0.0048 1.05822E-05 2.61171E-06 grams per pound 453.59

(Table C.4)

Road Dust (EPA AP-42, Section 13.2.1 Paved Roads, November 2006)

PM10 PM2.5

pounds per mile 0.021722332 0.00325835

N2O and CH4 emission factors from General Reporting Protocol, Version 3.1. (Jan 2009)

Criteria Pollutants GHGs

Criteria Pollutants GHGs



EMFAC 2007 EMISSION FACTORS - HEAVY DUTY BIOSOLIDS HAULING TRUCKS REGIONAL TRAVEL

EMFAC 2007 regional hauling emission factors - 2008
Title    : South Coast AQMD Avg Annual 5 CYrs 2008 to 2040 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/06/04 16:22:34

Scen Year: 2008 -- All model years in the range 1965 to 2008 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************

HHDT-DSL lbs/day lbs/mile lbs/trip

Vehicles 49391

VMT/1000 9028 9028000

Trips   249946

Reactive Organic Gas Emissions

Run Exh 14.12 28240 0.003128046

Idle Exh 1.27 2540 0.010162195

Start Ex 0

-------

Total Ex 15.39

Diurnal 0

Hot Soak 0

Running 0

Resting 0

-------

Total   15.39

Carbon Monoxide Emissions     

Run Exh 53.11 106220 0.011765618

Idle Exh 4.6 9200 0.036807951

Start Ex 0

-------

Total Ex 57.71

Oxides of Nitrogen Emissions  

Run Exh 179.14 358280 0.039685423

Idle Exh 9.79 19580 0.078336921

Start Ex 0

-------

Total Ex 188.93

Carbon Dioxide Emissions (000)

Run Exh 18.29 36580000 4.051838724

Idle Exh 0.61 1220000 4.881054308

Start Ex 0

-------

Total Ex 18.9

PM10 Emissions                

Run Exh 8.73 17460 0.001933983

Idle Exh 0.2 400 0.001600346

Start Ex 0

-------

Total Ex 8.93

TireWear 0.36 720 7.97519E-05

BrakeWr 0.28 560 6.20292E-05

-------

Total   9.57

Lead    0

SOx     0.18 360 3.98759E-05 0.001440311

Fuel Consumption (000 gallons)

Gasoline 0

Diesel  1700.79



EMFAC 2007 EMISSION FACTORS - HEAVY DUTY BIOSOLIDS HAULING TRUCKS REGIONAL TRAVEL

EMFAC 2007 regional hauling emission factors - 2020
Title    : South Coast AQMD Avg Annual 5 CYrs 2008 to 2040 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/06/04 16:22:34

Scen Year: 2020 -- All model years in the range 1976 to 2020 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************

HHDT-DSL lbs/day lbs/mile lbs/trip

Vehicles 65570

VMT/1000 13761 13761000

Trips   331816

Reactive Organic Gas Emissions

Run Exh 6.23 12460 0.000905457

Idle Exh 1.04 2080 0.006268534

Start Ex 0

-------

Total Ex 7.28

Diurnal 0

Hot Soak 0

Running 0

Resting 0

-------

Total   7.28

Carbon Monoxide Emissions     

Run Exh 28.7 57400 0.004171208

Idle Exh 5.21 10420 0.031402946

Start Ex 0

-------

Total Ex 33.92

Oxides of Nitrogen Emissions  

Run Exh 67.65 135300 0.009832134

Idle Exh 14.76 29520 0.088964969

Start Ex 0

-------

Total Ex 82.41

Carbon Dioxide Emissions (000)

Run Exh 27.95 55900000 4.062204782

Idle Exh 0.81 1620000 4.882223883

Start Ex 0

-------

Total Ex 28.76

PM10 Emissions                

Run Exh 3.3 6600 0.000479616

Idle Exh 0.06 120 0.000361646

Start Ex 0

-------

Total Ex 3.36

TireWear 0.55 1100 7.99361E-05

BrakeWr 0.43 860 6.24955E-05

-------

Total   4.33

Lead    0

SOx     0.27 540 3.92413E-05 0.001627408

Fuel Consumption (000 gallons)

Gasoline 0

Diesel  2588.03



EMFAC 2007 EMISSION FACTORS - HEAVY DUTY BIOSOLIDS HAULING TRUCKS REGIONAL TRAVEL

EMFAC 2007 regional hauling emission factors - 2030
Title    : South Coast AQMD Avg Annual 5 CYrs 2008 to 2040 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/06/04 16:22:34

Scen Year: 2030 -- All model years in the range 1986 to 2030 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************

HHDT-DSL lbs/day lbs/mile lbs/trip

Vehicles 82364

VMT/1000 17044 17044000

Trips   416803

Reactive Organic Gas Emissions

Run Exh 4.62 9240 0.000542126

Idle Exh 1.19 2380 0.005710132

Start Ex 0

-------

Total Ex 5.81

Diurnal 0

Hot Soak 0

Running 0

Resting 0

-------

Total   5.81

Carbon Monoxide Emissions     

Run Exh 24.37 48740 0.002859657

Idle Exh 6.37 12740 0.030565999

Start Ex 0

-------

Total Ex 30.75

Oxides of Nitrogen Emissions  

Run Exh 47.87 95740 0.005617226

Idle Exh 18.87 37740 0.090546373

Start Ex 0

-------

Total Ex 66.74

Carbon Dioxide Emissions (000)

Run Exh 34.57 69140000 4.056559493

Idle Exh 1.01 2020000 4.846414253

Start Ex 0

-------

Total Ex 35.58

PM10 Emissions                

Run Exh 2.3 4600 0.00026989

Idle Exh 0.03 60 0.000143953

Start Ex 0

-------

Total Ex 2.32

TireWear 0.68 1360 7.97935E-05

BrakeWr 0.53 1060 6.2192E-05

-------

Total   3.53

Lead    0

SOx     0.34 680 3.98967E-05 0.001631466

Fuel Consumption (000 gallons)

Gasoline 0

Diesel  3202.33



EMFAC 2007 EMISSION FACTORS - HEAVY DUTY BIOSOLIDS HAULING TRUCKS REGIONAL TRAVEL

EMFAC 2007 regional hauling emission factors - 2040
Title    : South Coast AQMD Avg Annual 5 CYrs 2008 to 2040 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/06/04 16:22:34

Scen Year: 2040 -- All model years in the range 1996 to 2040 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************

HHDT-DSL lbs/day lbs/mile lbs/trip

Vehicles 104492

VMT/1000 21594 21594000

Trips   528782

Reactive Organic Gas Emissions

Run Exh 5.54 11080 0.000513105

Idle Exh 1.49 2980 0.005635593

Start Ex 0

-------

Total Ex 7.03

Diurnal 0

Hot Soak 0

Running 0

Resting 0

-------

Total   7.03

Carbon Monoxide Emissions     

Run Exh 28.92 57840 0.002678522

Idle Exh 8.05 16100 0.03044733

Start Ex 0

-------

Total Ex 36.98

Oxides of Nitrogen Emissions  

Run Exh 56.22 112440 0.005207002

Idle Exh 24 48000 0.090774648

Start Ex 0

-------

Total Ex 80.22

Carbon Dioxide Emissions (000)

Run Exh 43.95 87900000 4.07057516

Idle Exh 1.29 2580000 4.879137338

Start Ex 0

-------

Total Ex 45.23

PM10 Emissions                

Run Exh 2.61 5220 0.000241734

Idle Exh 0.02 40 7.56455E-05

Start Ex 0

-------

Total Ex 2.64

TireWear 0.86 1720 7.96518E-05

BrakeWr 0.67 1340 6.20543E-05

-------

Total   4.17

Lead    0

SOx     0.43 860 3.98259E-05 0.001626379

Fuel Consumption (000 gallons)

Gasoline 0

Diesel  4070.99



EMFAC 2007 EMISSION FACTORS - HEAVY DUTY BIOSOLIDS HAULING TRUCKS ONSITE TRAVEL

Title : South Coast AQMD Subarea Annual 5 CYrs 2008 to 2040 Default Title

Version : Emfac2007 V2.3 Nov 1 2006

Run Date : 6/10/2010 10:30:42

Scen Year: 2008 -- All model years in the range 1965 to 2008 selected

Season : Annual

Area : South Coast AQMD

*****************************************************************************************

Year: 2008 -- Model Years 1965 to 2008 Inclusive -- Annual

Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average South Coast AQMD

Table 1:00 Running Exhaust Emissions (grams/mile)

Pollutant Name: Reactive Org Gases Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 13.564 0 0 13.564

Pollutant Name: Carbon Monoxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 29.699 0 0 29.699

Pollutant Name: Oxides of Nitrogen Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 44.8 0 0 44.8

Pollutant Name: Carbon Dioxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3789.508 0 0 3789.508

Pollutant Name: Sulfur Dioxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.036 0 0 0.036

Pollutant Name: PM10 Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.127 0 0 3.127

Pollutant Name: PM10 - Tire Wear Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.035 0 0 0.035

Pollutant Name: PM10 - Brake Wear Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.028 0 0 0.028

Pollutant Name: Gasoline - mi/gal Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.088 0 0 3.088

Pollutant Name: Diesel - mi/gal Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.621 0 0 2.621



EMFAC 2007 EMISSION FACTORS - HEAVY DUTY BIOSOLIDS HAULING TRUCKS ONSITE TRAVEL

EMFAC 2007 on-site hauling emission factor - 2020
Title : South Coast AQMD Subarea Annual 5 CYrs 2008 to 2040 Default Title

Version : Emfac2007 V2.3 Nov 1 2006

Run Date : 6/10/2010 10:30:42

Scen Year: 2020 -- All model years in the range 1976 to 2020 selected

Season : Annual

Area : South Coast AQMD

*****************************************************************************************

Year: 2020 -- Model Years 1976 to 2020 Inclusive -- Annual

Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average South Coast AQMD

Table 1:00 Running Exhaust Emissions (grams/mile)

Pollutant Name: Reactive Org Gases Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 4.219 0 0 4.219

Pollutant Name: Carbon Monoxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 9.641 0 0 9.641

Pollutant Name: Oxides of Nitrogen Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 12.504 0 0 12.504

Pollutant Name: Carbon Dioxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3826.031 0 0 3826.031

Pollutant Name: Sulfur Dioxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.037 0 0 0.037

Pollutant Name: PM10 Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.424 0 0 0.424

Pollutant Name: PM10 - Tire Wear Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.036 0 0 0.036

Pollutant Name: PM10 - Brake Wear Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.028 0 0 0.028

Pollutant Name: Gasoline - mi/gal Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.182 0 0 3.182

Pollutant Name: Diesel - mi/gal Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.621 0 0 2.621



EMFAC 2007 EMISSION FACTORS - HEAVY DUTY BIOSOLIDS HAULING TRUCKS ONSITE TRAVEL

EMFAC 2007 on-site hauling emission factor - 2030
Title : South Coast AQMD Subarea Annual 5 CYrs 2008 to 2040 Default Title

Version : Emfac2007 V2.3 Nov 1 2006

Run Date : 6/10/2010 10:30:42

Scen Year: 2030 -- All model years in the range 1986 to 2030 selected

Season : Annual

Area : South Coast AQMD

*****************************************************************************************

Year: 2030 -- Model Years 1986 to 2030 Inclusive -- Annual

Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average South Coast AQMD

Table 1:00 Running Exhaust Emissions (grams/mile)

Pollutant Name: Reactive Org Gases Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.553 0 0 2.553

Pollutant Name: Carbon Monoxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 6.275 0 0 6.275

Pollutant Name: Oxides of Nitrogen Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 7.488 0 0 7.488

Pollutant Name: Carbon Dioxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3831.069 0 0 3831.069

Pollutant Name: Sulfur Dioxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.037 0 0 0.037

Pollutant Name: PM10 Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.111 0 0 0.111

Pollutant Name: PM10 - Tire Wear Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.036 0 0 0.036

Pollutant Name: PM10 - Brake Wear Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.028 0 0 0.028

Pollutant Name: Gasoline - mi/gal Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.254 0 0 3.254

Pollutant Name: Diesel - mi/gal Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.621 0 0 2.621



EMFAC 2007 EMISSION FACTORS - HEAVY DUTY BIOSOLIDS HAULING TRUCKS ONSITE TRAVEL

EMFAC 2007 on-site hauling emission factor - 2040
Title : South Coast AQMD Subarea Annual 5 CYrs 2008 to 2040 Default Title

Version : Emfac2007 V2.3 Nov 1 2006

Run Date : 6/10/2010 10:30:42

Scen Year: 2040 -- All model years in the range 1996 to 2040 selected

Season : Annual

Area : South Coast AQMD

*****************************************************************************************

Year: 2040 -- Model Years 1996 to 2040 Inclusive -- Annual

Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average South Coast AQMD

Table 1:00 Running Exhaust Emissions (grams/mile)

Pollutant Name: Reactive Org Gases Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.371 0 0 2.371

Pollutant Name: Carbon Monoxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 5.859 0 0 5.859

Pollutant Name: Oxides of Nitrogen Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 6.931 0 0 6.931

Pollutant Name: Carbon Dioxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3831.709 0 0 3831.709

Pollutant Name: Sulfur Dioxide Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.037 0 0 0.037

Pollutant Name: PM10 Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.09 0 0 0.09

Pollutant Name: PM10 - Tire Wear Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.036 0 0 0.036

Pollutant Name: PM10 - Brake Wear Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 0.028 0 0 0.028

Pollutant Name: Gasoline - mi/gal Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 3.269 0 0 3.269

Pollutant Name: Diesel - mi/gal Temperature:60F Relative Humidity: 50%

Speed

MPH LDA LDT MDT HDT UBUS MCY ALL

5 0 0 0 2.621 0 0 2.621



Project Construction GHG Calculations   

Alternative 1 



Project and Program Schedule and Max Overlap

PROJECT

Start Date

Duration 

(Months) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 TBM Mobilization 1/1/2015 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 JWPCP East Shaft Site Construction 1/1/2015 12 1 1 1 1 1 1 1 1 1 1 1 1

3 Assemble TBM 4/1/2016 3 1 1 1

4 Onshore Tunnel 7/1/2016 24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 TraPac Shaft Site Construction 4/1/2016 12 1 1 1 1 1 1 1 1 1 1 1 1

6 LAXT Shaft Site Construction 1/1/2015 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7 Assemble TBM 4/1/2016 3 1 1 1

8 Offshore Tunnel 7/1/2016 79 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9 SW Marine Shaft Site Construction 7/1/2015 12 1 1 1 1 1 1 1 1 1 1 1 1

10 SP Riser Construction 10/1/2019 24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

11 SP Diffuser Construction 10/1/2021 12 1 1 1 1 1 1 1 1 1 1 1 1

12 Existing Ocean Outfall Rehabilitation 10/1/2021 9 1 1 1 1 1 1 1 1 1

Timeslice

Possible 

Start Date

Possible End 

Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

JWPCP Solids Processing 1/1/2018 1/1/2050 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SJCWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

POWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

LCWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

LBWRP – Process Optimization 1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SJCWRP Plant Expansion 1/1/2035 12/31/2040 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OVERLAPING PHASES -->

UNMITIGATED

2021 2022

Phase

A - 1, 2, 6 B - 1, 2, 6, 9 C - 1, 6, 9 D - 3, 5, 7, 9 E - 4, 5, 8 F - 4, 8 G - 8

2015 2016 2017 2018 2019 2020

2021 2022 2035 2040 2050

PROGRAM

H - 8, 10 I - 8, 11, 12 J - 8, 11 K - 8

2015 2016 2017 2018 2019 2020

JWPCP  Solids 

Processing 

overlap with 

offshore 

tunneling and SP 

Diffuser 

Construction

JWPCP  Solids 

Processing 

overlap with 

offshore 

tunneling

Just SJCWRP Plant ExpansionNO PROGRAM CONSTRUCTION WRP and JWPCP overlap with 

onshore and offshore tunneling
WRP and JWPCP overlap with offshore tunneling

WRP and JWPCP 

overlap with 

offshore 

tunneling and SP 

Riser 

construction

JWPCP  Solids Processing overlap with offshore tunneling and SP Riser construction

JWPCP  Solids Processing overlap with offshore 

tunneling,  SP Diffuser Construction, and Existing 

Ocean Outfall Rehabilitation



PROJECT EMISSION CALCULATIONS

Phase

1 TBM Mobilization Equipment Type HP
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr

E

.
ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.6 3.8 4.3 0.0 0.3 0.3 568.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2015 Change House offroad                    -               16 1.00 0 24 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 0 6 0 g 0.5 1.8 4.0 0.0 0.2 0.1 549.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145           145 0.60 0 6 0 g 0.5 3.3 4.0 0.0 0.2 0.2 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 0 12 0 g 0.4 1.2 2.8 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Medium offroad 210           210 0.57 0 8 0 g 0.4 1.2 3.2 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349           349 0.54 0 6 0 g 0.4 1.4 3.4 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor Grader offroad 259           259 0.61 0 6 0 g 0.4 1.3 3.9 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.6 3.8 4.2 0.0 0.3 0.3 568.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 0 8 0 g 0.4 1.3 3.4 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.2 1.0 1.9 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.5 1.4 5.3 0.0 0.2 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.4 1.3 4.0 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.4 1.3 3.5 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.2 5.0 4.1 0.0 0.1 0.1 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 0 12 0 g 0.3 2.6 4.7 0.0 0.1 0.1 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.4 1.3 4.0 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.3 1.2 3.3 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                    -   g 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive Dust 0 l 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Miles / Acres Disturbed
On-Road Truck onroad 0 0 g 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 0 g 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 g 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Equipment Backhoe/L Change Crawler Forklift Gantry Hydaulic Hydaulic L Motor Office Shaft and Shaft Shop Shop Site Slurry Slurry Slurry Street TBM & Tower Tunnel Water Worker Hoist Tugboats Tugboat - Crew Boats Crew Crane Pipe Dump Generato Service Locomoti Hoist Pump
Number Active 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2 JWPCP East Shaft Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2015 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 2 6 3840 g 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.8 14.9 5.1 0.0 0.7 0.6 4652.6 0.1 0.0 4654.0
Forklift offroad 145           145 0.60 0 6 0 g 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 1 12 3543.12 g 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.5 9.4 3.3 0.0 0.4 0.4 4439.1 0.0 0.0 4440.1
Hydaulic Excavator - Medium offroad 210           210 0.57 1 8 957.6 g 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.2 2.6 1.0 0.0 0.1 0.1 1199.7 0.0 0.0 1200.0
Loader offroad 349           349 0.54 2 6 2261.52 g 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.4 6.9 2.5 0.0 0.3 0.3 2833.4 0.0 0.0 2834.1
Motor Grader offroad 259           259 0.61 1 6 947.94 g 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.2 2.8 1.2 0.0 0.2 0.1 1187.6 0.0 0.0 1188.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 1 8 861.84 g 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.1 2.4 1.0 0.0 0.1 0.1 1079.8 0.0 0.0 1080.1
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                130 g 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04
Fugitive Dust 3250 l 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.4 1.8 15550.2 0.2 0.0 15554.2

Daily Miles / Acres Disturbed
On-Road Truck onroad 130 7800 g 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On-Road Truck onroad 130 g 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On-Road Crew Vehicle onroad 20 400 g 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On-Road Crew Vehicle onroad 20 g 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Equipment Specs

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Unmitigated Daily Emission Rates (lbs/day)Emission Factor



Phase

3 Assemble TBM Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 0 6 0 g 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145           145 0.60 0 6 0 g 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 0 12 0 g 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Medium offroad 210           210 0.57 0 8 0 g 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349           349 0.54 0 6 0 g 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor Grader offroad 259           259 0.61 0 6 0 g 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 0 8 0 g 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                    -   g 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive Dust 0 l 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Miles / Acres Disturbed
On-Road Truck onroad 0 0 g 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 0 g 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 g 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Onshore Tunnel Equipment Type HP
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr

E

.

F

ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2016 Change House offroad                    -               16 1.00 1 24 384 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.0 0.0 0.0 0.0 0.0 0.0 261.5 0.0 0.0 262.5

Compressor (2000 cfm) offroad                    -             400 1.00 1 12 4800 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.0 0.0 0.0 0.0 0.0 0.0 3268.8 0.1 0.0 3280.9
Crawler Crane offroad 500           500 0.64 0 6 0 g 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145           145 0.60 2 6 1044 g 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.2 7.6 1.2 0.0 0.4 0.3 1308.0 0.0 0.0 1308.4
Gantry Crane offroad           160 1.00 1 3 480 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.0 0.0 0.0 0.0 0.0 0.0 326.9 0.0 0.0 328.1
Hydaulic Excavator - Large offroad 518           518 0.57 0 12 0 g 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Medium offroad 210           210 0.57 0 8 0 g 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349           349 0.54 2 6 2261.52 g 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.3 6.7 2.3 0.0 0.3 0.3 2833.4 0.0 0.0 2834.0
Motor Grader offroad 259           259 0.61 0 6 0 g 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office Trailers offroad                    -               56 1.00 1 24 1344 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.0 0.0 0.0 0.0 0.0 0.0 915.3 0.0 0.0 918.7
Shaft and Tunnel Lighting offroad                    -             140 1.00 1 24 3360 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.0 0.0 0.0 0.0 0.0 0.0 2288.2 0.1 0.0 2296.6
Shaft Pump offroad                    -               80 1.00 1 8 640 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.0 0.0 0.0 0.0 0.0 0.0 435.8 0.0 0.0 437.5
Shop (mechanical) offroad                    -               60 1.00 1 12 720 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.0 0.0 0.0 0.0 0.0 0.0 490.3 0.0 0.0 492.1
Shop (welding) offroad                    -               60 1.00 1 6 360 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.0 0.0 0.0 0.0 0.0 0.0 245.2 0.0 0.0 246.1
Site Lighting offroad                    -                  8 1.00 1 24 192 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.0 0.0 0.0 0.0 0.0 0.0 130.8 0.0 0.0 131.2
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 1 12 59520 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.0 0.0 0.0 0.0 0.0 0.0 40533.0 1.7 0.4 40683.3
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 1 12 28800 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.0 0.0 0.0 0.0 0.0 0.0 19612.8 0.8 0.2 19685.5
Slurry Separation Plant offroad                    -          3,200 1.00 1 19 60800 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.0 0.0 0.0 0.0 0.0 0.0 41404.7 1.7 0.4 41558.3
Street Sweeper offroad 90             90 0.68 1 12 734.4 g 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.1 6.1 1.0 0.0 0.3 0.2 920.1 0.0 0.0 920.3
TBM & Trailing gear offroad                    -          2,240 1.00 1 12 26880 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.0 0.0 0.0 0.0 0.0 0.0 18305.2 0.8 0.2 18373.1
Tower Crane offroad           240 1.00 1 10 2400 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.0 0.0 0.0 0.0 0.0 0.0 1634.4 0.1 0.0 1640.5
Tunnel Ventilation Fans offroad                    -          2,960 1.00 1 24 71040 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.0 0.0 0.0 0.0 0.0 0.0 48378.1 2.0 0.4 48557.5
Water Truck offroad 189           189 0.57 0 8 0 g 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker Hoist offroad                    -               28 1.00 1 3 84 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.0 0.0 0.0 0.0 0.0 0.0 57.2 0.0 0.0 57.4
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 5 12 11100 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.6 63.6 7.3 0.1 0.4 0.4 855.4 0.0 0.0 863.2
Hoist offroad                250           250 0.51 0 4 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                222 g 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88
Fugitive Dust 5550 l 0.000166 0.0000249 0.92 0.14 0.92 0.14

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.7 85.7 16.7 0.2 2.2 1.3 184474.9 7.5 1.7 185145.1

Daily Miles / Acres Disturbed
On-Road Truck onroad 222 13320 g 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16
On-Road Truck onroad 222 g 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56
On-Road Crew Vehicle onroad 240 4800 g 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95
On-Road Crew Vehicle onroad 240 g 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 8 5 243611 8 2 244474

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

5 TraPac Shaft Site Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 2 6 3840 g 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 3.92 14.12 31.41 0.05 1.20 1.07 4652.56 0.35 0.00 4659.98 0.7 14.1 4.7 0.0 0.7 0.6 4652.6 0.1 0.0 4653.9
Forklift offroad 145           145 0.60 0 6 0 g 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 1 12 3543.12 g 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 2.84 9.21 19.54 0.04 0.70 0.62 4439.05 0.26 0.00 4444.44 0.5 9.2 2.9 0.0 0.4 0.3 4439.1 0.0 0.0 4440.0
Hydaulic Excavator - Medium offroad 210           210 0.57 1 8 957.6 g 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.80 2.56 5.99 0.01 0.20 0.18 1199.74 0.07 0.00 1201.26 0.1 2.6 0.9 0.0 0.1 0.1 1199.7 0.0 0.0 1200.0
Loader offroad 349           349 0.54 2 6 2261.52 g 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.3 6.7 2.3 0.0 0.3 0.3 2833.4 0.0 0.0 2834.0
Motor Grader offroad 259           259 0.61 1 6 947.94 g 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.87 2.71 7.27 0.01 0.25 0.22 1187.64 0.08 0.00 1189.28 0.2 2.7 1.1 0.0 0.1 0.1 1187.6 0.0 0.0 1187.9
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 1 8 861.84 g 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.77 2.37 5.67 0.01 0.19 0.17 1079.77 0.07 0.00 1081.22 0.1 2.4 0.9 0.0 0.1 0.1 1079.8 0.0 0.0 1080.0
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                130 g 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04
Fugitive Dust 3250 l 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.3 38.7 87.8 0.2 3.6 2.8 15550.2 1.0 0.0 15571.2 2.3 38.7 15.6 0.2 2.2 1.6 15550.2 0.2 0.0 15554.0

Daily Miles / Acres Disturbed
On-Road Truck onroad 130 7800 g 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 10.66 44.92 121.07 0.31 7.05 5.84 31697.93 0.09 0.08 31725.36 4.88 24.36 53.53 0.30 2.93 2.04 31697.93 0.09 0.08 31725.36
On-Road Truck onroad 130 g 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.91 4.22 11.31 0.00 0.08 0.08 629.25 0.00 0.00 629.25 0.73 3.95 11.81 0.00 0.00 0.00 629.25 0.00 0.00 629.25
On-Road Crew Vehicle onroad 20 400 g 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08
On-Road Crew Vehicle onroad 20 g 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15

Total 23 88 217 0 11 9 48069 1 0 48130 8 67 78 0 5 4 48069 0 0 48113

Equipment Backhoe/L Change Crawler Forklift Gantry Hydaulic Hydaulic L Motor Office Shaft and Shaft Shop Shop Site Slurry Slurry Slurry Street TBM & Tower Tunnel Water Worker Hoist Tugboats Tugboat - Crew Boats Crew Crane Pipe Dump Generato Service Locomoti Hoist Pump
Number Active 0 0 2 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

6 LAXT Shaft Site Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2015 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 2 6 3840 g 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.8 14.9 5.1 0.0 0.7 0.6 4652.6 0.1 0.0 4654.0
Forklift offroad 145           145 0.60 0 6 0 g 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 1 12 3543.12 g 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.5 9.4 3.3 0.0 0.4 0.4 4439.1 0.0 0.0 4440.1
Hydaulic Excavator - Medium offroad 210           210 0.57 1 8 957.6 g 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.2 2.6 1.0 0.0 0.1 0.1 1199.7 0.0 0.0 1200.0
Loader offroad 349           349 0.54 2 6 2261.52 g 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.4 6.9 2.5 0.0 0.3 0.3 2833.4 0.0 0.0 2834.1
Motor Grader offroad 259           259 0.61 1 6 947.94 g 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.2 2.8 1.2 0.0 0.2 0.1 1187.6 0.0 0.0 1188.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 1 8 861.84 g 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.1 2.4 1.0 0.0 0.1 0.1 1079.8 0.0 0.0 1080.1
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                130 g 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04
Fugitive Dust 3250 l 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.4 1.8 15550.2 0.2 0.0 15554.2

Daily Miles / Acres Disturbed
On-Road Truck onroad 130 7800 g 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On-Road Truck onroad 130 g 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On-Road Crew Vehicle onroad 20 400 g 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On-Road Crew Vehicle onroad 20 g 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

7 Assemble TBM Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 0 6 0 g 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145           145 0.60 0 6 0 g 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 0 12 0 g 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Medium offroad 210           210 0.57 0 8 0 g 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349           349 0.54 0 6 0 g 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor Grader offroad 259           259 0.61 0 6 0 g 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 0 8 0 g 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                    -   g 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive Dust 0 l 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Miles / Acres Disturbed
On-Road Truck onroad 0 0 g 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 0 g 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 g 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

8 Offshore Tunnel Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2016 Change House offroad                    -               16 1.00 1 24 384 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.0 0.0 0.0 0.0 0.0 0.0 261.5 0.0 0.0 262.5
Compressor (2000 cfm) offroad                    -             400 1.00 1 12 4800 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.0 0.0 0.0 0.0 0.0 0.0 3268.8 0.1 0.0 3280.9
Crawler Crane offroad 500           500 0.64 0 6 0 g 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145           145 0.60 2 6 1044 g 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.2 7.6 1.2 0.0 0.4 0.3 1308.0 0.0 0.0 1308.4
Gantry Crane offroad           160 1.00 1 3 480 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.0 0.0 0.0 0.0 0.0 0.0 326.9 0.0 0.0 328.1
Hydaulic Excavator - Large offroad 518           518 0.57 0 12 0 g 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Medium offroad 210           210 0.57 0 8 0 g 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349           349 0.54 2 6 2261.52 g 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.3 6.7 2.3 0.0 0.3 0.3 2833.4 0.0 0.0 2834.0
Motor Grader offroad 259           259 0.61 0 6 0 g 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office Trailers offroad                    -               56 1.00 1 24 1344 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.0 0.0 0.0 0.0 0.0 0.0 915.3 0.0 0.0 918.7
Shaft and Tunnel Lighting offroad                    -             200 1.00 1 24 4800 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.0 0.0 0.0 0.0 0.0 0.0 3268.8 0.1 0.0 3280.9
Shaft Pump offroad                    -               80 1.00 1 8 640 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.0 0.0 0.0 0.0 0.0 0.0 435.8 0.0 0.0 437.5
Shop (mechanical) offroad                    -               60 1.00 1 12 720 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.0 0.0 0.0 0.0 0.0 0.0 490.3 0.0 0.0 492.1
Shop (welding) offroad                    -               60 1.00 1 6 360 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.0 0.0 0.0 0.0 0.0 0.0 245.2 0.0 0.0 246.1
Site Lighting offroad                    -                  8 1.00 1 24 192 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.0 0.0 0.0 0.0 0.0 0.0 130.8 0.0 0.0 131.2
Slurry Circuit Pumps (discharge) offroad                    -          8,000 1.00 1 12 96000 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 2.72 0.60 65618.29 0.0 0.0 0.0 0.0 0.0 0.0 65375.9 2.7 0.6 65618.3
Slurry Circuit Pumps (feed) offroad                    -          3,760 1.00 1 12 45120 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 1.28 0.28 30840.60 0.0 0.0 0.0 0.0 0.0 0.0 30726.7 1.3 0.3 30840.6
Slurry Separation Plant offroad                    -          3,200 1.00 1 19 60800 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.0 0.0 0.0 0.0 0.0 0.0 41404.7 1.7 0.4 41558.3
Street Sweeper offroad 90             90 0.68 1 12 734.4 g 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.1 6.1 1.0 0.0 0.3 0.2 920.1 0.0 0.0 920.3
TBM & Trailing gear offroad                    -          2,240 1.00 1 12 26880 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.0 0.0 0.0 0.0 0.0 0.0 18305.2 0.8 0.2 18373.1
Tower Crane offroad           240 1.00 1 10 2400 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.0 0.0 0.0 0.0 0.0 0.0 1634.4 0.1 0.0 1640.5
Tunnel Ventilation Fans offroad                    -          3,600 1.00 1 24 86400 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 2.44 0.54 59056.46 0.0 0.0 0.0 0.0 0.0 0.0 58838.3 2.4 0.5 59056.5
Water Truck offroad 189           189 0.57 0 8 0 g 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker Hoist offroad                    -               28 1.00 1 3 84 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.0 0.0 0.0 0.0 0.0 0.0 57.2 0.0 0.0 57.4
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 5 12 11100 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.6 63.6 7.3 0.1 0.4 0.4 855.4 0.0 0.0 863.2
Hoist offroad                250           250 0.51 0 4 0 g 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                282 g 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82
Fugitive Dust 7050 l 0.000166 0.0000249 1.17 0.18 1.17 0.18

10.8 86.2 149.5 0.2 6.2 5.0 231945.3 9.8 2.1 232797.4 4.8 86.2 18.0 0.2 2.5 1.4 231945.3 9.5 2.1 232791.4

Daily Miles / Acres Disturbed
On-Road Truck onroad 282 16920 g 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 23.12 97.45 262.63 0.68 15.30 12.66 68760.13 0.19 0.18 68819.63 10.58 52.84 116.11 0.64 6.36 4.42 68760.13 0.19 0.18 68819.63
On-Road Truck onroad 282 g 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.97 9.15 24.53 0.00 0.18 0.17 1364.98 0.00 0.00 1364.98 1.58 8.57 25.62 0.00 0.00 0.00 1364.98 0.00 0.00 1364.98
On-Road Crew Vehicle onroad 240 4800 g 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95
On-Road Crew Vehicle onroad 240 g 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 37.04 206 432 1 22 18 305929 10 3 306986 18 161 155 1 9 6 305929 10 3 306980

Equipment Specs Emission Factor

Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor

On Site Total

Daily Emission Rates (lbs/day) Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

9 SW Marine Shaft Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2015 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 2 6 3840 g 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.8 14.9 5.1 0.0 0.7 0.6 4652.6 0.1 0.0 4654.0
Forklift offroad 145           145 0.60 0 6 0 g 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 1 12 3543.12 g 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.5 9.4 3.3 0.0 0.4 0.4 4439.1 0.0 0.0 4440.1
Hydaulic Excavator - Medium offroad 210           210 0.57 1 8 957.6 g 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.2 2.6 1.0 0.0 0.1 0.1 1199.7 0.0 0.0 1200.0
Loader offroad 349           349 0.54 2 6 2261.52 g 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.4 6.9 2.5 0.0 0.3 0.3 2833.4 0.0 0.0 2834.1
Motor Grader offroad 259           259 0.61 1 6 947.94 g 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.2 2.8 1.2 0.0 0.2 0.1 1187.6 0.0 0.0 1188.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 1 8 861.84 g 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.1 2.4 1.0 0.0 0.1 0.1 1079.8 0.0 0.0 1080.1
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboat - Aux offroad                   57             57 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats offroad                400           400 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crew Boats - Aux offroad                   25             25 0.43 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 0 2 0 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                130 g 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04
Fugitive Dust 3250 l 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.4 1.8 15550.2 0.2 0.0 15554.2

Daily Miles / Acres Disturbed
On-Road Truck onroad 130 7800 g 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On-Road Truck onroad 130 g 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On-Road Crew Vehicle onroad 20 400 g 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On-Road Crew Vehicle onroad 20 g 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Equipment Backhoe/L Change Crawler Forklift Gantry Hydaulic Hydaulic L Motor Office Shaft and Shaft Shop Shop Site Slurry Slurry Slurry Street TBM & Tower Tunnel Water Worker Hoist Tugboats Tugboat - Crew Boats Crew Crane Pipe Dump Generato Service Locomoti Hoist Pump
Number Active 0 0 2 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

10 SP Riser Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2019 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 0 6 0 g 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145           145 0.60 0 6 0 g 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 0 12 0 g 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Medium offroad 210           210 0.57 0 8 0 g 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349           349 0.54 0 6 0 g 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor Grader offroad 259           259 0.61 0 6 0 g 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 0 8 0 g 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 3 2 2418 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77 1.2 26.7 21.8 0.0 0.6 0.5 4882.5 0.0 0.2 4951.8
Tugboat - Aux offroad                   57             57 0.43 3 2 147.06 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16 0.1 1.6 1.3 0.0 0.0 0.0 296.9 0.0 0.0 301.2
Crew Boats offroad                400           400 0.45 3 2 1080 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71 0.5 11.9 9.7 0.0 0.3 0.2 2180.8 0.0 0.1 2211.7
Crew Boats - Aux offroad                   25             25 0.43 3 2 64.5 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09 0.0 0.7 0.6 0.0 0.0 0.0 130.2 0.0 0.0 132.1
Crane Barge offroad                750           750 0.43 0 8 0 g 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 1 2 450 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.2 5.0 0.6 0.0 0.1 0.1 908.6 0.0 0.0 921.5
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                   16 g 8.727 43.027 120.566 0.063 0.585 0.538 6617.135 0.000 0.000 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45
Fugitive Dust 400 l 0.000166 0.0000249 0.07 0.01 0.07 0.01

2.1 46.0 37.8 0.1 1.1 0.9 8418.5 0.0 0.4 8537.7 2.1 46.0 34.4 0.1 1.0 0.9 8418.5 0.0 0.4 8537.6

Daily Miles / Acres Disturbed
On-Road Truck onroad 16 960 g 0.451 2.032 4.942 0.018 0.306 0.243 1842.488 0.005 0.005 0.96 4.30 10.46 0.04 0.65 0.52 3899.45 0.01 0.01 3902.82 0.60 3.02 6.30 0.04 0.37 0.26 3899.45 0.01 0.01 3902.82
On-Road Truck onroad 16 g 2.919 14.346 40.202 0.000 0.195 0.179 2196.372 0.000 0.000 0.10 0.51 1.42 0.00 0.01 0.01 77.47 0.00 0.00 77.47 0.09 0.49 1.45 0.00 0.00 0.00 77.47 0.00 0.00 77.47
On-Road Crew Vehicle onroad 30 600 g 0.129 1.043 0.083 0.004 0.034 0.019 391.398 0.040 0.038 0.17 1.38 0.11 0.01 0.04 0.03 517.72 0.05 0.05 534.23 0.17 1.38 0.11 0.01 0.04 0.03 517.72 0.05 0.05 534.23
On-Road Crew Vehicle onroad 30 g 0.161 2.214 0.136 0.000 0.007 0.006 70.846 0.000 0.000 0.01 0.15 0.01 0.00 0.00 0.00 4.69 0.00 0.00 4.69 0.01 0.15 0.01 0.00 0.00 0.00 4.69 0.00 0.00 4.69

Total 3 52 49 0 2 1 12898 0 0 13037 3 51 42 0 1 1 12898 0 0 13037

On Site Total

Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

11 SP Diffuser Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2021 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 0 6 0 g 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145           145 0.60 0 6 0 g 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 0 12 0 g 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Medium offroad 210           210 0.57 0 8 0 g 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349           349 0.54 0 6 0 g 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor Grader offroad 259           259 0.61 0 6 0 g 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 0 8 0 g 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 2 2 1612 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.8 17.8 14.5 0.0 0.4 0.4 3255.0 0.0 0.1 3301.2
Tugboat - Aux offroad                   57             57 0.43 2 2 98.04 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.0 1.1 0.9 0.0 0.0 0.0 198.0 0.0 0.0 200.8
Crew Boats offroad                400           400 0.45 1 2 360 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.2 4.0 3.2 0.0 0.1 0.1 726.9 0.0 0.0 737.2
Crew Boats - Aux offroad                   25             25 0.43 1 2 21.5 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.0 0.2 0.2 0.0 0.0 0.0 43.4 0.0 0.0 44.0
Crane Barge offroad                750           750 0.43 1 8 2580 g 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000 0.86 5.70 3.38 0.03 0.10 0.09 3232.39 0.08 0.00 3234.03 0.2 5.7 0.5 0.0 0.1 0.1 3232.4 0.0 0.0 3232.7
Pipe Barge offroad             2,000        2,000 0.59 1 8 9440 g 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000 7.35 24.46 76.05 0.12 1.82 1.62 11827.05 0.66 0.00 11840.97 1.3 24.5 11.4 0.1 1.0 0.9 11827.1 0.1 0.0 11829.6
Dump Barge offroad                250           250 0.51 0 8 0 g 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 2 8 5920 g 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000 3.85 14.31 22.92 0.07 0.84 0.75 7416.97 0.35 0.00 7424.26 0.7 14.3 3.4 0.1 0.5 0.4 7417.0 0.1 0.0 7418.3
Service Vessel offroad                500           500 0.45 1 2 450 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.2 5.0 0.6 0.0 0.1 0.1 908.6 0.0 0.0 921.5
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 1 4 510 g 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.33 1.27 2.20 0.01 0.07 0.07 638.96 0.03 0.00 639.58 0.1 1.3 0.3 0.0 0.0 0.0 639.0 0.0 0.0 639.1
Pump offroad                500           500 0.74 1 8 2960 g 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000 1.30 6.65 10.84 0.04 0.36 0.32 3708.48 0.12 0.00 3710.94 0.2 6.7 1.6 0.0 0.2 0.2 3708.5 0.0 0.0 3708.9

Daily Trips Tons Soil
On-Road Truck - Idle onroad                   16 g 8.384 42.520 121.509 0.063 0.447 0.411 6617.134 0.000 0.000 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45
Fugitive Dust 400 l 0.000166 0.0000249 0.07 0.01 0.07 0.01

15.0 80.5 138.6 0.3 3.9 3.4 31975.2 1.3 0.2 32074.0 3.8 80.5 37.1 0.3 2.4 2.1 31975.2 0.3 0.2 32052.7

Daily Miles / Acres Disturbed
On-Road Truck onroad 16 960 g 0.380 1.772 4.061 0.018 0.259 0.201 1847.375 0.005 0.005 0.80 3.75 8.59 0.04 0.55 0.42 3909.79 0.01 0.01 3913.16 0.60 3.00 6.17 0.04 0.38 0.27 3909.79 0.01 0.01 3913.16
On-Road Truck onroad 16 g 2.801 14.165 40.495 0.000 0.160 0.147 2214.169 0.000 0.000 0.10 0.50 1.43 0.00 0.01 0.01 78.10 0.00 0.00 78.10 0.09 0.49 1.45 0.00 0.00 0.00 78.10 0.00 0.00 78.10
On-Road Crew Vehicle onroad 30 600 g 0.119 0.917 0.071 0.004 0.034 0.020 392.297 0.038 0.035 0.16 1.21 0.09 0.01 0.04 0.03 518.91 0.05 0.05 534.32 0.16 1.21 0.09 0.01 0.04 0.03 518.91 0.05 0.05 534.32
On-Road Crew Vehicle onroad 30 g 0.133 1.862 0.110 0.000 0.007 0.006 70.628 0.000 0.000 0.01 0.12 0.01 0.00 0.00 0.00 4.67 0.00 0.00 4.67 0.01 0.12 0.01 0.00 0.00 0.00 4.67 0.00 0.00 4.67

Total 16 86 148 0 4 4 36467 1 0 36585 5 85 44 0 3 2 36467 0 0 36564

Equipment Backhoe/L Change Crawler Forklift Gantry Hydaulic Hydaulic L Motor Office Shaft and Shaft Shop Shop Site Slurry Slurry Slurry Street TBM & Tower Tunnel Water Worker Hoist Tugboats Tugboat - Crew Boats Crew Crane Pipe Dump Generato Service Locomoti Hoist Pump
Number Active 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 1 1 1 0 2 1 0 1 1

Phase

12 Existing Ocean Equipment Type HP Power LF Number Equipment Daily Hp- E ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e
Start Date Backhoe/Loader offroad 120           120 0.55 0 18 0 g 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2021 Change House offroad                    -               16 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compressor (2000 cfm) offroad                    -             400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crawler Crane offroad 500           500 0.64 0 6 0 g 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Forklift offroad 145           145 0.60 0 6 0 g 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gantry Crane offroad           160 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Large offroad 518           518 0.57 0 12 0 g 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydaulic Excavator - Medium offroad 210           210 0.57 0 8 0 g 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loader offroad 349           349 0.54 0 6 0 g 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor Grader offroad 259           259 0.61 0 6 0 g 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Office Trailers offroad                    -               56 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft and Tunnel Lighting offroad                    -             140 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shaft Pump offroad                    -               80 1.00 0 8 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (mechanical) offroad                    -               60 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shop (welding) offroad                    -               60 1.00 0 6 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Site Lighting offroad                    -                  8 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (discharge) offroad                    -          4,960 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Circuit Pumps (feed) offroad                    -          2,400 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Slurry Separation Plant offroad                    -          3,200 1.00 0 19 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Street Sweeper offroad 90             90 0.68 0 12 0 g 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TBM & Trailing gear offroad                    -          2,240 1.00 0 12 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tower Crane offroad           240 1.00 0 10 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Ventilation Fans offroad                    -          2,960 1.00 0 24 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck offroad 189           189 0.57 0 8 0 g 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Worker Hoist offroad                    -               28 1.00 0 3 0 g 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tugboats offroad             1,300        1,300 0.31 2 2 1612 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.8 17.8 14.5 0.0 0.4 0.4 3255.0 0.0 0.1 3301.2
Tugboat - Aux offroad                   57             57 0.43 2 2 98.04 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.0 1.1 0.9 0.0 0.0 0.0 198.0 0.0 0.0 200.8
Crew Boats offroad                400           400 0.45 1 2 360 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.2 4.0 3.2 0.0 0.1 0.1 726.9 0.0 0.0 737.2
Crew Boats - Aux offroad                   25             25 0.43 1 2 21.5 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.0 0.2 0.2 0.0 0.0 0.0 43.4 0.0 0.0 44.0
Crane Barge offroad                750           750 0.43 0 8 0 g 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pipe Barge offroad             2,000        2,000 0.59 0 8 0 g 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Barge offroad                250           250 0.51 0 8 0 g 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Generator offroad                500           500 0.74 0 8 0 g 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Service Vessel offroad                500           500 0.45 1 2 450 g 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.2 5.0 0.6 0.0 0.1 0.1 908.6 0.0 0.0 921.5
Locomotives offroad                185           185 1.00 0 12 0 g 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoist offroad                250           250 0.51 0 4 0 g 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump offroad                500           500 0.74 0 8 0 g 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily Trips Tons Soil
On-Road Truck - Idle onroad                    -   g 8.384 42.520 121.509 0.063 0.447 0.411 6617.134 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive Dust 0 l 0.000166 0.0000249 0.00 0.00 0.00 0.00

1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8 1.3 28.0 19.4 0.0 0.6 0.5 5131.9 0.0 0.2 5204.7

Daily Miles / Acres Disturbed
On-Road Truck onroad 0 0 g 0.380 1.772 4.061 0.018 0.259 0.201 1847.375 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g 2.801 14.165 40.495 0.000 0.160 0.147 2214.169 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 20 400 g 0.119 0.917 0.071 0.004 0.034 0.020 392.297 0.038 0.035 0.10 0.81 0.06 0.00 0.03 0.02 345.94 0.03 0.03 356.21 0.10 0.81 0.06 0.00 0.03 0.02 345.94 0.03 0.03 356.21
On-Road Crew Vehicle onroad 20 g 0.133 1.862 0.110 0.000 0.007 0.006 70.628 0.000 0.000 0.01 0.08 0.00 0.00 0.00 0.00 3.11 0.00 0.00 3.12 0.01 0.08 0.00 0.00 0.00 0.00 3.11 0.00 0.00 3.12

Total 1 29 23 0 1 1 5481 0 0 5564 1 29 20 0 1 1 5481 0 0 5564

a Per CARB Regulations "A driver of a diesel-fueled motor vehicle with a gross vehicle weight rating (GVWR) greater than 10,000 pounds is prohibited from idling the vehicle's primary engine for more than 5 minutes at any location." Available http://www.arb.ca.gov/enf/diesel.htm#cmvidling.

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



GHG'S BY PHASE

Start Date

Duration 

(Months)
CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM Mobilization 1/1/2015 15                    -                      -                      -                      -                      -                      -                      -                      -   

2 JWPCP East Shaft Site Construction 1/1/2015 12             5,817                     0                     0             5,825             5,817                     0                     0             5,823 

3 Assemble TBM 4/1/2016 3                    -                      -                      -                      -                      -                      -                      -                      -   

4 Onshore Tunnel 7/1/2016 24           59,073                     2                     1           59,284           59,073                     2                     1           59,283 

5 TraPac Shaft Site Construction 4/1/2016 12             5,820                     0                     0             5,828             5,820                     0                     0             5,825 

6 LAXT Shaft Site Construction 1/1/2015 15             7,272                     0                     0             7,281             7,272                     0                     0             7,278 

7 Assemble TBM 4/1/2016 3                    -                      -                      -                      -                      -                      -                      -                      -   

8 Offshore Tunnel 7/1/2016 79         241,584                     8                     2         242,419         241,584                     8                     2         242,414 

9 SW Marine Shaft Site Construction 7/1/2015 12             5,833                     0                     0             5,841             5,833                     0                     0             5,839 

10 SP Riser Construction 10/1/2019 24             3,132                     0                     0             3,166             3,132                     0                     0             3,166 

11 SP Diffuser Construction 10/1/2021 12             4,415                     0                     0             4,430             4,415                     0                     0             4,427 

12 Existing Ocean Outfall Rehabilitation 10/1/2021 9                496                     0                     0                503                496                     0                     0                503 

Total 334,576       334,558       

Amortized Total 11,153         11,152         

Conversion: Short Tons to Metric Tons

0.9071847

Phase

Unmitigated Emissions (Metric Tons per Phase) Mitigated Emissions (Metric Tons per Phase)



Harbor Craft Emission Factors 
The NOX, ROG, and PM emission factors for both the unmitigated and mitigated scenarios are based on Tier 3 emission standards for marine vessels
Emission factors use a 95%/5% for NOX + HC, and a conversion factor of 1.053
CO emission factors do not change from Tier 2 to Tier 3. Thus, the CO emission factor is the Tier 2 emission standard
SO2, CO2, N2O, and CH4 use same unmitigated EF's as before

Calendar Year 2010

Equipment Fuel

Average 

Model Year [1]

Number of 

Engines per 

Craft Hp kW

Equipment 

Age (yr)

Average 

Operating 

Hours (hr/yr) 
[1]

Average 

Useful Life 

(hr) [1]

Cumulative 

Hours (hr)

Load 

Factor 

(%)[1] NOx CO HC ROG (4) PM SO2 CO2 N2O CH4

Work / Crew Boat (main engine) diesel 1997 1 400 298 14 428 7,276 5,992 0.45 4.09         5.00        0.22            0.23           0.11         0.006     916 0.042 0.005

Work / Crew Boat (auxiliary engine) diesel 1992 1 25 19 19 250 5,750 4,750 0.43 4.09         5.00        0.22            0.23           0.11         0.006     916 0.042 0.005

Tug Boat (main engine) diesel 2003 2 1,300 970 8 668 14,028 5,344 0.31 4.09         5.00        0.22            0.23           0.11         0.006     916 0.042 0.005

Tug Boat (auxiliary engine) diesel 1997 2 57 43 14 700 16,100 9,800 0.43 4.09         5.00        0.22            0.23           0.11         0.006     916 0.042 0.005

Push Tug/Tender (main engine) diesel 1996 2 800 597 15 1,397 29,337 20,955 0.31 4.09         5.00        0.22            0.23           0.11         0.006     916 0.042 0.005

Push Tug/Tender (auxiliary engine) diesel 1998 2 138 103 13 1,253 26,313 16,289 0.43 4.09         5.00        0.22            0.23           0.11         0.006     916 0.042 0.005

Reference:

[1]:  POLB 2008 Inventory, Chapter 3, Emission Factors for Harbor Craft

[2]  Emission factors are adjusted for California diesel UL fuel (15 ppm sulfur).

[3]  Cooper, David, and Tomas Gustafsson.  Methodology for Calculating Emissions from Ships:  1. Update of Emission Factors.  Swedish Environmental Protection Agency, Swedish Methodology for Environmental Data.  Norrsköping, Sweden.  2004.  http://www.smed.se.  This is the same source as used by Starcrest Consulting for the Port of Los Angeles emissions inventory.

(4): ROG/HC conversion factor for diesel engines: http://www.epa.gov/otaq/models/nonrdmdl/p03002.pdf

Equation 3:  SOx Emission Factor

SOx (gms/hp-hr) = (S content in X/1,000,000) x (MW SO2/ MW S) x BSF = 0.00552

Where:

X = S content in parts per million (ppm) 15 ppm

BSFC = Brake Specific Fuel Consumption (184 g/bhp-hr per CARB 2007 Harbor Craft Methodology) 184 (g/hp-hr)

MW = Molecular Weight 32 S

Unmitigated and Mitigated Criteria Pollutant Emission Factors 

(g/hp-hr) [2]

GHG Emission Factors (g/hp-

hr) [3]



OFFROAD OUTPUT AND EMISSION FACTORS

CY Season

A

v

gCode Equipment Fuel MaxHP AveHP Class C/R Pre Hand Port Activity ROG Exhaust CO Exhaust NOX Exhaust CO2 Exhaust SO2 Exhaust PM Exhaust N2O Exhaust CH4 Exhaust Load Factor ROG CO NOX SO2 PM10 PM25 CO2 CH4 N2O

2014 Annual Mon-Sun2270002036 Hydraulic Excavator - Medium D 250 222 Construction and Mining Equipment U N NHH NP 6.78E+01 4.00E-03 1.18E-02 3.44E-02 5.37E+00 6.05E-05 1.13E-03 0.00E+00 3.61E-04 0.57 0.423 1.246 3.642 0.006 0.120 0.107 568 0.038 0.000

2014 Annual Mon-Sun2270002036 Hydraulic Excavator - Large D 500 327 Construction and Mining Equipment U N NHH NP 4.89E+01 4.05E-03 1.25E-02 3.22E-02 5.71E+00 5.60E-05 1.13E-03 0.00E+00 3.66E-04 0.57 0.403 1.239 3.206 0.006 0.113 0.100 568 0.036 0.000

2014 Annual Mon-Sun2270002048 Motor Grader D 250 225 Construction and Mining Equipment U N NHH NP 3.03E+01 2.13E-03 6.31E-03 1.96E-02 2.60E+00 2.93E-05 6.75E-04 0.00E+00 1.92E-04 0.61 0.465 1.377 4.270 0.006 0.147 0.131 568 0.042 0.000

2014 Annual Mon-Sun2270002057 Forklift D 175 166 Construction and Mining Equipment U P NHH NP 1.24E+01 7.91E-04 4.49E-03 6.08E-03 7.74E-01 8.71E-06 3.34E-04 0.00E+00 7.14E-05 0.60 0.581 3.299 4.466 0.006 0.245 0.218 568 0.052 0.000

2014 Annual Mon-Sun2270002060 Loader D 500 350 Construction and Mining Equipment U N NHH NP 2.71E+01 2.39E-03 8.20E-03 2.10E-02 3.20E+00 3.14E-05 7.49E-04 0.00E+00 2.16E-04 0.54 0.425 1.455 3.732 0.006 0.133 0.118 568 0.038 0.000

2014 Annual Mon-Sun2270002066 Backhoe/Loader D 120 75 Construction and Mining Equipment U P NHH NP 3.50E+02 1.12E-02 6.13E-02 7.46E-02 9.04E+00 1.06E-04 5.95E-03 0.00E+00 1.01E-03 0.55 0.704 3.853 4.694 0.007 0.374 0.333 568 0.064 0.000

2014 Annual Mon-Sun2270002069 Crawler Crane D 500 334 Construction and Mining Equipment U N NHH NP 2.67E+01 3.22E-03 1.18E-02 2.75E-02 3.45E+00 3.39E-05 1.06E-03 0.00E+00 2.90E-04 0.64 0.512 1.873 4.383 0.005 0.169 0.150 550 0.046 0.000

2014 Annual Mon-Sun2270003030 Street Sweeper D 120 88 Industrial Equipment U N NHH NP 3.16E+01 1.41E-03 7.92E-03 9.63E-03 1.19E+00 1.39E-05 7.68E-04 0.00E+00 1.27E-04 0.68 0.676 3.798 4.616 0.007 0.368 0.328 568 0.061 0.000

2014 Annual Mon-Sun2270002051 Water Truck D 250 233 Construction and Mining Equipment U N NHH NP 1.53E+01 1.02E-03 2.88E-03 8.52E-03 1.28E+00 1.44E-05 2.83E-04 0.00E+00 9.18E-05 0.57 0.453 1.283 3.796 0.006 0.126 0.112 568 0.041 0.000

2014 Annual Mon-Sun2270003050 Pipe Barge D 9999 1002 Industrial Equipment U N NHH NP 1.29E+01 4.26E-03 1.30E-02 4.79E-02 4.78E+00 4.69E-05 1.42E-03 0.00E+00 3.85E-04 0.59 0.507 1.550 5.697 0.006 0.168 0.150 568 0.046 0.000

2014 Annual Mon-Sun2270012010 Crane Barge D 750 668 Dredging U N NHH P 1.70E-01 1.27E-05 5.39E-05 1.20E-04 3.05E-02 3.00E-07 3.93E-06 0.00E+00 1.14E-06 0.43 0.235 1.003 2.233 0.006 0.073 0.065 568 0.021 0.000

2014 Annual Mon-Sun2270012025 Hoist D 250 213 Dredging U N NHH P 2.31E+00 1.18E-04 3.58E-04 1.23E-03 1.57E-01 1.77E-06 3.98E-05 0.00E+00 1.07E-05 0.51 0.428 1.295 4.446 0.006 0.144 0.128 568 0.039 0.000

2014 Annual Mon-Sun2270012030 Pump (Dredging) D 500 386 Dredging U N NHH P 6.37E-01 6.16E-05 2.48E-04 7.39E-04 1.14E-01 1.12E-06 2.29E-05 0.00E+00 5.55E-06 0.74 0.307 1.238 3.685 0.006 0.114 0.102 568 0.028 0.000

2014 Annual Mon-Sun2270012035 Generator (Dredging) D 500 401 Dredging U N NHH P 2.98E+00 4.03E-04 1.29E-03 3.83E-03 5.54E-01 5.44E-06 1.32E-04 0.00E+00 3.64E-05 0.74 0.413 1.323 3.924 0.006 0.136 0.121 568 0.037 0.000

2014 Annual Mon-Sun2270012040 Dump Barge D 250 218 Dredging U N NHH P 1.85E-01 9.70E-06 2.93E-05 1.01E-04 1.29E-02 1.45E-07 3.26E-06 0.00E+00 8.75E-07 0.51 0.428 1.295 4.446 0.006 0.144 0.128 568 0.039 0.000

2015 Annual Mon-Sun2270002036 Hydraulic Excavator - Medium D 250 222 Construction and Mining Equipment U N NHH NP 6.87E+01 3.84E-03 1.18E-02 3.09E-02 5.45E+00 6.13E-05 1.02E-03 0.00E+00 3.47E-04 0.57 0.401 1.228 3.224 0.006 0.107 0.095 568 0.036 0.000

2015 Annual Mon-Sun2270002036 Hydraulic Excavator - Large D 500 327 Construction and Mining Equipment U N NHH NP 4.96E+01 3.91E-03 1.23E-02 2.89E-02 5.79E+00 5.68E-05 1.03E-03 0.00E+00 3.53E-04 0.57 0.384 1.206 2.839 0.006 0.101 0.090 568 0.035 0.000

2015 Annual Mon-Sun2270002048 Motor Grader D 250 225 Construction and Mining Equipment U N NHH NP 3.07E+01 2.04E-03 6.20E-03 1.79E-02 2.64E+00 2.97E-05 6.15E-04 0.00E+00 1.84E-04 0.61 0.439 1.334 3.859 0.006 0.132 0.118 568 0.040 0.000

2015 Annual Mon-Sun2270002057 Forklift D 175 166 Construction and Mining Equipment U P NHH NP 1.26E+01 7.43E-04 4.55E-03 5.54E-03 7.85E-01 8.84E-06 3.03E-04 0.00E+00 6.70E-05 0.60 0.538 3.296 4.008 0.006 0.219 0.195 568 0.049 0.000

2015 Annual Mon-Sun2270002060 Loader D 500 350 Construction and Mining Equipment U N NHH NP 2.74E+01 2.30E-03 7.96E-03 1.93E-02 3.25E+00 3.19E-05 6.85E-04 0.00E+00 2.08E-04 0.54 0.403 1.392 3.367 0.006 0.120 0.107 568 0.036 0.000

2015 Annual Mon-Sun2270002066 Backhoe/Loader D 120 75 Construction and Mining Equipment U P NHH NP 3.54E+02 1.03E-02 6.17E-02 6.89E-02 9.16E+00 1.07E-04 5.26E-03 0.00E+00 9.31E-04 0.55 0.640 3.827 4.274 0.007 0.326 0.290 568 0.058 0.000

2015 Annual Mon-Sun2270002069 Crawler Crane D 500 334 Construction and Mining Equipment U N NHH NP 2.70E+01 3.10E-03 1.12E-02 2.57E-02 3.50E+00 3.43E-05 9.86E-04 0.00E+00 2.80E-04 0.64 0.487 1.762 4.036 0.005 0.155 0.138 550 0.044 0.000

2015 Annual Mon-Sun2270003030 Street Sweeper D 120 88 Industrial Equipment U N NHH NP 3.26E+01 1.28E-03 8.09E-03 8.93E-03 1.22E+00 1.43E-05 6.66E-04 0.00E+00 1.15E-04 0.68 0.594 3.765 4.156 0.007 0.310 0.276 568 0.054 0.000

2015 Annual Mon-Sun2270002051 Water Truck D 250 233 Construction and Mining Equipment U N NHH NP 1.56E+01 9.74E-04 2.87E-03 7.69E-03 1.29E+00 1.46E-05 2.56E-04 0.00E+00 8.79E-05 0.57 0.428 1.262 3.375 0.006 0.112 0.100 568 0.039 0.000

2015 Annual Mon-Sun2270003050 Pipe Barge D 9999 1002 Industrial Equipment U N NHH NP 1.29E+01 3.99E-03 1.19E-02 4.47E-02 4.78E+00 4.69E-05 1.29E-03 0.00E+00 3.60E-04 0.59 0.474 1.420 5.321 0.006 0.153 0.136 568 0.043 0.000

2015 Annual Mon-Sun2270012010 Crane Barge D 750 668 Dredging U N NHH P 1.70E-01 1.20E-05 5.39E-05 1.03E-04 3.05E-02 3.00E-07 3.37E-06 0.00E+00 1.08E-06 0.43 0.223 1.003 1.915 0.006 0.063 0.056 568 0.020 0.000

2015 Annual Mon-Sun2270012025 Hoist D 250 213 Dredging U N NHH P 2.31E+00 1.12E-04 3.49E-04 1.12E-03 1.57E-01 1.77E-06 3.62E-05 0.00E+00 1.01E-05 0.51 0.405 1.259 4.034 0.006 0.131 0.116 568 0.037 0.000

2015 Annual Mon-Sun2270012030 Pump (Dredging) D 500 386 Dredging U N NHH P 6.37E-01 5.74E-05 2.37E-04 6.67E-04 1.14E-01 1.12E-06 2.08E-05 0.00E+00 5.18E-06 0.74 0.286 1.180 3.327 0.006 0.104 0.093 568 0.026 0.000

2015 Annual Mon-Sun2270012035 Generator (Dredging) D 500 401 Dredging U N NHH P 2.98E+00 3.85E-04 1.23E-03 3.45E-03 5.54E-01 5.44E-06 1.20E-04 0.00E+00 3.47E-05 0.74 0.394 1.262 3.540 0.006 0.123 0.110 568 0.036 0.000

2015 Annual Mon-Sun2270012040 Dump Barge D 250 218 Dredging U N NHH P 1.85E-01 9.17E-06 2.85E-05 9.14E-05 1.29E-02 1.45E-07 2.96E-06 0.00E+00 8.28E-07 0.51 0.405 1.259 4.034 0.006 0.131 0.116 568 0.037 0.000

2016 Annual Mon-Sun2270002036 Hydraulic Excavator - Medium D 250 222 Construction and Mining Equipment U N NHH NP 6.97E+01 3.68E-03 1.18E-02 2.76E-02 5.52E+00 6.22E-05 9.18E-04 0.00E+00 3.32E-04 0.57 0.378 1.213 2.837 0.006 0.094 0.084 568 0.034 0.000

2016 Annual Mon-Sun2270002036 Hydraulic Excavator - Large D 500 327 Construction and Mining Equipment U N NHH NP 5.03E+01 3.76E-03 1.22E-02 2.58E-02 5.87E+00 5.76E-05 9.22E-04 0.00E+00 3.39E-04 0.57 0.364 1.179 2.501 0.006 0.089 0.079 568 0.033 0.000

2016 Annual Mon-Sun2270002048 Motor Grader D 250 225 Construction and Mining Equipment U N NHH NP 3.11E+01 1.95E-03 6.12E-03 1.64E-02 2.68E+00 3.01E-05 5.60E-04 0.00E+00 1.76E-04 0.61 0.414 1.299 3.478 0.006 0.119 0.106 568 0.037 0.000

2016 Annual Mon-Sun2270002057 Forklift D 175 166 Construction and Mining Equipment U P NHH NP 1.28E+01 6.95E-04 4.62E-03 5.01E-03 7.97E-01 8.96E-06 2.72E-04 0.00E+00 6.27E-05 0.60 0.496 3.293 3.572 0.006 0.194 0.173 568 0.045 0.000

2016 Annual Mon-Sun2270002060 Loader D 500 350 Construction and Mining Equipment U N NHH NP 2.78E+01 2.22E-03 7.76E-03 1.76E-02 3.29E+00 3.23E-05 6.26E-04 0.00E+00 2.00E-04 0.54 0.383 1.339 3.031 0.006 0.108 0.096 568 0.035 0.000

2016 Annual Mon-Sun2270002066 Backhoe/Loader D 120 75 Construction and Mining Equipment U P NHH NP 3.59E+02 9.50E-03 6.21E-02 6.36E-02 9.28E+00 1.09E-04 4.60E-03 0.00E+00 8.57E-04 0.55 0.582 3.804 3.893 0.007 0.282 0.251 568 0.052 0.000

2016 Annual Mon-Sun2270002069 Crawler Crane D 500 334 Construction and Mining Equipment U N NHH NP 2.74E+01 2.98E-03 1.08E-02 2.39E-02 3.54E+00 3.48E-05 9.14E-04 0.00E+00 2.69E-04 0.64 0.463 1.668 3.710 0.005 0.142 0.126 550 0.042 0.000

2016 Annual Mon-Sun2270003030 Street Sweeper D 120 88 Industrial Equipment U N NHH NP 3.32E+01 1.15E-03 8.20E-03 8.22E-03 1.24E+00 1.46E-05 5.66E-04 0.00E+00 1.03E-04 0.68 0.524 3.743 3.752 0.007 0.259 0.230 568 0.047 0.000

2016 Annual Mon-Sun2270002051 Water Truck D 250 233 Construction and Mining Equipment U N NHH NP 1.58E+01 9.31E-04 2.88E-03 6.89E-03 1.31E+00 1.48E-05 2.30E-04 0.00E+00 8.40E-05 0.57 0.403 1.245 2.984 0.006 0.100 0.089 568 0.036 0.000

2016 Annual Mon-Sun2270003050 Pipe Barge D 9999 1002 Industrial Equipment U N NHH NP 1.29E+01 3.79E-03 1.13E-02 4.20E-02 4.78E+00 4.69E-05 1.18E-03 0.00E+00 3.42E-04 0.59 0.450 1.341 4.994 0.006 0.140 0.125 568 0.041 0.000

2016 Annual Mon-Sun2270012010 Crane Barge D 750 668 Dredging U N NHH P 1.70E-01 1.13E-05 5.39E-05 8.73E-05 3.05E-02 3.00E-07 2.84E-06 0.00E+00 1.02E-06 0.43 0.211 1.003 1.625 0.006 0.053 0.047 568 0.019 0.000

2016 Annual Mon-Sun2270012025 Hoist D 250 213 Dredging U N NHH P 2.31E+00 1.06E-04 3.40E-04 1.00E-03 1.57E-01 1.77E-06 3.26E-05 0.00E+00 9.56E-06 0.51 0.383 1.227 3.629 0.006 0.118 0.105 568 0.035 0.000

2016 Annual Mon-Sun2270012030 Pump (Dredging) D 500 386 Dredging U N NHH P 6.37E-01 5.35E-05 2.27E-04 5.98E-04 1.14E-01 1.12E-06 1.88E-05 0.00E+00 4.82E-06 0.74 0.267 1.130 2.984 0.006 0.094 0.084 568 0.024 0.000

2016 Annual Mon-Sun2270012035 Generator (Dredging) D 500 401 Dredging U N NHH P 2.98E+00 3.67E-04 1.18E-03 3.09E-03 5.54E-01 5.44E-06 1.09E-04 0.00E+00 3.31E-05 0.74 0.376 1.211 3.172 0.006 0.112 0.099 568 0.034 0.000

2016 Annual Mon-Sun2270012040 Dump Barge D 250 218 Dredging U N NHH P 1.85E-01 8.67E-06 2.78E-05 8.22E-05 1.29E-02 1.45E-07 2.67E-06 0.00E+00 7.82E-07 0.51 0.383 1.227 3.629 0.006 0.118 0.105 568 0.035 0.000

2017 Annual Mon-Sun2270002036 Hydraulic Excavator - Medium D 250 222 Construction and Mining Equipment U N NHH NP 7.07E+01 3.51E-03 1.18E-02 2.44E-02 5.60E+00 6.30E-05 8.17E-04 0.00E+00 3.16E-04 0.57 0.356 1.200 2.477 0.006 0.083 0.074 568 0.032 0.000

2017 Annual Mon-Sun2270002036 Hydraulic Excavator - Large D 500 327 Construction and Mining Equipment U N NHH NP 5.10E+01 3.60E-03 1.21E-02 2.30E-02 5.95E+00 5.84E-05 8.23E-04 0.00E+00 3.25E-04 0.57 0.344 1.157 2.193 0.006 0.079 0.070 568 0.031 0.000

2017 Annual Mon-Sun2270002048 Motor Grader D 250 225 Construction and Mining Equipment U N NHH NP 3.16E+01 1.87E-03 6.06E-03 1.49E-02 2.71E+00 3.05E-05 5.09E-04 0.00E+00 1.68E-04 0.61 0.391 1.270 3.127 0.006 0.107 0.095 568 0.035 0.000

2017 Annual Mon-Sun2270002057 Forklift D 175 166 Construction and Mining Equipment U P NHH NP 1.30E+01 6.44E-04 4.68E-03 4.47E-03 8.09E-01 9.10E-06 2.41E-04 0.00E+00 5.81E-05 0.60 0.453 3.289 3.142 0.006 0.169 0.151 568 0.041 0.000

2017 Annual Mon-Sun2270002060 Loader D 500 350 Construction and Mining Equipment U N NHH NP 2.82E+01 2.14E-03 7.61E-03 1.60E-02 3.34E+00 3.28E-05 5.72E-04 0.00E+00 1.93E-04 0.54 0.364 1.296 2.722 0.006 0.097 0.087 568 0.033 0.000

2017 Annual Mon-Sun2270002066 Backhoe/Loader D 120 75 Construction and Mining Equipment U P NHH NP 3.64E+02 8.75E-03 6.26E-02 5.87E-02 9.41E+00 1.10E-04 3.98E-03 0.00E+00 7.89E-04 0.55 0.528 3.783 3.547 0.007 0.241 0.214 568 0.048 0.000

2017 Annual Mon-Sun2270002069 Crawler Crane D 500 334 Construction and Mining Equipment U N NHH NP 2.77E+01 2.87E-03 1.04E-02 2.22E-02 3.59E+00 3.52E-05 8.45E-04 0.00E+00 2.59E-04 0.64 0.439 1.591 3.405 0.005 0.129 0.115 550 0.040 0.000

2017 Annual Mon-Sun2270003030 Street Sweeper D 120 88 Industrial Equipment U N NHH NP 3.38E+01 1.06E-03 8.33E-03 7.64E-03 1.27E+00 1.49E-05 4.91E-04 0.00E+00 9.59E-05 0.68 0.476 3.732 3.422 0.007 0.220 0.196 568 0.043 0.000

2017 Annual Mon-Sun2270002051 Water Truck D 250 233 Construction and Mining Equipment U N NHH NP 1.60E+01 8.87E-04 2.88E-03 6.13E-03 1.33E+00 1.50E-05 2.05E-04 0.00E+00 8.00E-05 0.57 0.379 1.230 2.617 0.006 0.088 0.078 568 0.034 0.000

2017 Annual Mon-Sun2270003050 Pipe Barge D 9999 1002 Industrial Equipment U N NHH NP 1.29E+01 3.62E-03 1.08E-02 3.96E-02 4.78E+00 4.69E-05 1.08E-03 0.00E+00 3.27E-04 0.59 0.431 1.289 4.705 0.006 0.129 0.115 568 0.039 0.000

2017 Annual Mon-Sun2270012010 Crane Barge D 750 668 Dredging U N NHH P 1.70E-01 1.06E-05 5.39E-05 7.29E-05 3.05E-02 3.00E-07 2.31E-06 0.00E+00 9.57E-07 0.43 0.197 1.003 1.357 0.006 0.043 0.038 568 0.018 0.000

2017 Annual Mon-Sun2270012025 Hoist D 250 213 Dredging U N NHH P 2.31E+00 1.00E-04 3.32E-04 8.96E-04 1.57E-01 1.77E-06 2.93E-05 0.00E+00 9.03E-06 0.51 0.362 1.201 3.237 0.006 0.106 0.094 568 0.033 0.000

2017 Annual Mon-Sun2270012030 Pump (Dredging) D 500 386 Dredging U N NHH P 6.37E-01 5.01E-05 2.19E-04 5.36E-04 1.14E-01 1.12E-06 1.70E-05 0.00E+00 4.52E-06 0.74 0.250 1.092 2.676 0.006 0.085 0.076 568 0.023 0.000

2017 Annual Mon-Sun2270012035 Generator (Dredging) D 500 401 Dredging U N NHH P 2.98E+00 3.50E-04 1.14E-03 2.77E-03 5.54E-01 5.44E-06 9.85E-05 0.00E+00 3.16E-05 0.74 0.359 1.171 2.842 0.006 0.101 0.090 568 0.032 0.000

2017 Annual Mon-Sun2270012040 Dump Barge D 250 218 Dredging U N NHH P 1.85E-01 8.20E-06 2.72E-05 7.33E-05 1.29E-02 1.45E-07 2.40E-06 0.00E+00 7.40E-07 0.51 0.362 1.201 3.237 0.006 0.106 0.094 568 0.033 0.000

Emission Factors (g/hp-hr)



2018 Annual Mon-Sun2270002036 Hydraulic Excavator - Medium D 250 222 Construction and Mining Equipment U N NHH NP 7.18E+01 3.34E-03 1.19E-02 2.15E-02 5.69E+00 6.40E-05 7.23E-04 0.00E+00 3.01E-04 0.57 0.334 1.189 2.146 0.006 0.072 0.064 568 0.030 0.000

2018 Annual Mon-Sun2270002036 Hydraulic Excavator - Large D 500 327 Construction and Mining Equipment U N NHH NP 5.18E+01 3.45E-03 1.21E-02 2.04E-02 6.04E+00 5.93E-05 7.34E-04 0.00E+00 3.12E-04 0.57 0.325 1.139 1.916 0.006 0.069 0.061 568 0.029 0.000

2018 Annual Mon-Sun2270002048 Motor Grader D 250 225 Construction and Mining Equipment U N NHH NP 3.20E+01 1.79E-03 6.04E-03 1.36E-02 2.75E+00 3.10E-05 4.62E-04 0.00E+00 1.61E-04 0.61 0.369 1.247 2.804 0.006 0.095 0.085 568 0.033 0.000

2018 Annual Mon-Sun2270002057 Forklift D 175 166 Construction and Mining Equipment U P NHH NP 1.32E+01 5.99E-04 4.75E-03 3.98E-03 8.21E-01 9.24E-06 2.12E-04 0.00E+00 5.40E-05 0.60 0.414 3.288 2.759 0.006 0.146 0.130 568 0.037 0.000

2018 Annual Mon-Sun2270002060 Loader D 500 350 Construction and Mining Equipment U N NHH NP 2.86E+01 2.06E-03 7.50E-03 1.45E-02 3.39E+00 3.32E-05 5.21E-04 0.00E+00 1.86E-04 0.54 0.346 1.259 2.438 0.006 0.087 0.078 568 0.031 0.000

2018 Annual Mon-Sun2270002066 Backhoe/Loader D 120 75 Construction and Mining Equipment U P NHH NP 3.69E+02 8.06E-03 6.32E-02 5.43E-02 9.54E+00 1.12E-04 3.41E-03 0.00E+00 7.27E-04 0.55 0.480 3.765 3.233 0.007 0.203 0.181 568 0.043 0.000

2018 Annual Mon-Sun2270002069 Crawler Crane D 500 334 Construction and Mining Equipment U N NHH NP 2.81E+01 2.75E-03 1.01E-02 2.06E-02 3.64E+00 3.57E-05 7.78E-04 0.00E+00 2.48E-04 0.64 0.416 1.522 3.117 0.005 0.118 0.105 550 0.038 0.000

2018 Annual Mon-Sun2270003030 Street Sweeper D 120 88 Industrial Equipment U N NHH NP 3.45E+01 1.00E-03 8.47E-03 7.12E-03 1.29E+00 1.52E-05 4.29E-04 0.00E+00 9.06E-05 0.68 0.442 3.727 3.133 0.007 0.189 0.168 568 0.040 0.000

2018 Annual Mon-Sun2270002051 Water Truck D 250 233 Construction and Mining Equipment U N NHH NP 1.62E+01 8.44E-04 2.89E-03 5.41E-03 1.35E+00 1.52E-05 1.83E-04 0.00E+00 7.61E-05 0.57 0.355 1.218 2.277 0.006 0.077 0.068 568 0.032 0.000

2018 Annual Mon-Sun2270003050 Pipe Barge D 9999 1002 Industrial Equipment U N NHH NP 1.29E+01 3.47E-03 1.05E-02 3.73E-02 4.78E+00 4.69E-05 9.95E-04 0.00E+00 3.13E-04 0.59 0.413 1.252 4.432 0.006 0.118 0.105 568 0.037 0.000

2018 Annual Mon-Sun2270012010 Crane Barge D 750 668 Dredging U N NHH P 1.70E-01 9.88E-06 5.39E-05 5.97E-05 3.05E-02 3.00E-07 1.81E-06 0.00E+00 8.92E-07 0.43 0.184 1.003 1.111 0.006 0.034 0.030 568 0.017 0.000

2018 Annual Mon-Sun2270012025 Hoist D 250 213 Dredging U N NHH P 2.31E+00 9.46E-05 3.26E-04 7.93E-04 1.57E-01 1.77E-06 2.62E-05 0.00E+00 8.54E-06 0.51 0.342 1.179 2.864 0.006 0.095 0.084 568 0.031 0.000

2018 Annual Mon-Sun2270012030 Pump (Dredging) D 500 386 Dredging U N NHH P 6.37E-01 4.72E-05 2.13E-04 4.80E-04 1.14E-01 1.12E-06 1.54E-05 0.00E+00 4.26E-06 0.74 0.236 1.064 2.395 0.006 0.077 0.068 568 0.021 0.000

2018 Annual Mon-Sun2270012035 Generator (Dredging) D 500 401 Dredging U N NHH P 2.98E+00 3.34E-04 1.11E-03 2.48E-03 5.54E-01 5.44E-06 8.90E-05 0.00E+00 3.01E-05 0.74 0.342 1.142 2.542 0.006 0.091 0.081 568 0.031 0.000

2018 Annual Mon-Sun2270012040 Dump Barge D 250 218 Dredging U N NHH P 1.85E-01 7.75E-06 2.67E-05 6.49E-05 1.29E-02 1.45E-07 2.14E-06 0.00E+00 6.99E-07 0.51 0.342 1.179 2.864 0.006 0.095 0.084 568 0.031 0.000

2019 Annual Mon-Sun2270002036 Hydraulic Excavator - Medium D 250 222 Construction and Mining Equipment U N NHH NP 7.28E+01 3.18E-03 1.20E-02 1.88E-02 5.77E+00 6.50E-05 6.39E-04 0.00E+00 2.87E-04 0.57 0.313 1.180 1.855 0.006 0.063 0.056 568 0.028 0.000

2019 Annual Mon-Sun2270002036 Hydraulic Excavator - Large D 500 327 Construction and Mining Equipment U N NHH NP 5.25E+01 3.31E-03 1.21E-02 1.81E-02 6.13E+00 6.02E-05 6.53E-04 0.00E+00 2.99E-04 0.57 0.307 1.125 1.673 0.006 0.061 0.054 568 0.028 0.000

2019 Annual Mon-Sun2270002048 Motor Grader D 250 225 Construction and Mining Equipment U N NHH NP 3.24E+01 1.71E-03 6.03E-03 1.23E-02 2.79E+00 3.14E-05 4.19E-04 0.00E+00 1.55E-04 0.61 0.349 1.230 2.508 0.006 0.085 0.076 568 0.032 0.000

2019 Annual Mon-Sun2270002057 Forklift D 175 166 Construction and Mining Equipment U P NHH NP 1.33E+01 5.62E-04 4.82E-03 3.56E-03 8.32E-01 9.37E-06 1.87E-04 0.00E+00 5.08E-05 0.60 0.384 3.288 2.431 0.006 0.128 0.114 568 0.035 0.000

2019 Annual Mon-Sun2270002060 Loader D 500 350 Construction and Mining Equipment U N NHH NP 2.90E+01 1.99E-03 7.41E-03 1.31E-02 3.43E+00 3.37E-05 4.73E-04 0.00E+00 1.79E-04 0.54 0.329 1.228 2.176 0.006 0.078 0.070 568 0.030 0.000

2019 Annual Mon-Sun2270002066 Backhoe/Loader D 120 75 Construction and Mining Equipment U P NHH NP 3.75E+02 7.45E-03 6.39E-02 5.03E-02 9.68E+00 1.14E-04 2.89E-03 0.00E+00 6.72E-04 0.55 0.437 3.748 2.951 0.007 0.170 0.151 568 0.039 0.000

2019 Annual Mon-Sun2270002069 Crawler Crane D 500 334 Construction and Mining Equipment U N NHH NP 2.85E+01 2.64E-03 9.80E-03 1.91E-02 3.68E+00 3.62E-05 7.15E-04 0.00E+00 2.38E-04 0.64 0.394 1.462 2.848 0.005 0.107 0.095 550 0.036 0.000

2019 Annual Mon-Sun2270003030 Street Sweeper D 120 88 Industrial Equipment U N NHH NP 3.51E+01 9.55E-04 8.62E-03 6.65E-03 1.32E+00 1.54E-05 3.74E-04 0.00E+00 8.62E-05 0.68 0.413 3.724 2.871 0.007 0.161 0.144 568 0.037 0.000

2019 Annual Mon-Sun2270002051 Water Truck D 250 233 Construction and Mining Equipment U N NHH NP 1.65E+01 8.06E-04 2.91E-03 4.77E-03 1.37E+00 1.54E-05 1.62E-04 0.00E+00 7.27E-05 0.57 0.334 1.207 1.976 0.006 0.067 0.060 568 0.030 0.000

2019 Annual Mon-Sun2270003050 Pipe Barge D 9999 1002 Industrial Equipment U N NHH NP 1.29E+01 3.32E-03 1.03E-02 3.51E-02 4.78E+00 4.69E-05 9.09E-04 0.00E+00 3.00E-04 0.59 0.395 1.223 4.169 0.006 0.108 0.096 568 0.036 0.000

2019 Annual Mon-Sun2270012010 Crane Barge D 750 668 Dredging U N NHH P 1.70E-01 9.16E-06 5.39E-05 4.77E-05 3.05E-02 3.00E-07 1.34E-06 0.00E+00 8.26E-07 0.43 0.170 1.003 0.888 0.006 0.025 0.022 568 0.015 0.000

2019 Annual Mon-Sun2270012025 Hoist D 250 213 Dredging U N NHH P 2.31E+00 8.95E-05 3.21E-04 7.00E-04 1.57E-01 1.77E-06 2.34E-05 0.00E+00 8.08E-06 0.51 0.323 1.161 2.530 0.006 0.084 0.075 568 0.029 0.000

2019 Annual Mon-Sun2270012030 Pump (Dredging) D 500 386 Dredging U N NHH P 6.37E-01 4.46E-05 2.09E-04 4.28E-04 1.14E-01 1.12E-06 1.38E-05 0.00E+00 4.02E-06 0.74 0.222 1.044 2.134 0.006 0.069 0.061 568 0.020 0.000

2019 Annual Mon-Sun2270012035 Generator (Dredging) D 500 401 Dredging U N NHH P 2.98E+00 3.18E-04 1.09E-03 2.21E-03 5.54E-01 5.44E-06 7.99E-05 0.00E+00 2.87E-05 0.74 0.326 1.122 2.262 0.006 0.082 0.073 568 0.029 0.000

2019 Annual Mon-Sun2270012040 Dump Barge D 250 218 Dredging U N NHH P 1.85E-01 7.33E-06 2.63E-05 5.73E-05 1.29E-02 1.45E-07 1.91E-06 0.00E+00 6.61E-07 0.51 0.323 1.161 2.530 0.006 0.084 0.075 568 0.029 0.000

2020 Annual Mon-Sun2270002036 Hydraulic Excavator - Medium D 250 222 Construction and Mining Equipment U N NHH NP 7.38E+01 3.04E-03 1.21E-02 1.65E-02 5.85E+00 6.58E-05 5.65E-04 0.00E+00 2.75E-04 0.57 0.296 1.172 1.606 0.006 0.055 0.049 568 0.027 0.000

2020 Annual Mon-Sun2270002036 Hydraulic Excavator - Large D 500 327 Construction and Mining Equipment U N NHH NP 5.32E+01 3.18E-03 1.22E-02 1.60E-02 6.22E+00 6.10E-05 5.80E-04 0.00E+00 2.87E-04 0.57 0.290 1.115 1.461 0.006 0.053 0.047 568 0.026 0.000

2020 Annual Mon-Sun2270002048 Motor Grader D 250 225 Construction and Mining Equipment U N NHH NP 3.29E+01 1.64E-03 6.04E-03 1.11E-02 2.82E+00 3.18E-05 3.79E-04 0.00E+00 1.48E-04 0.61 0.331 1.215 2.235 0.006 0.076 0.068 568 0.030 0.000

2020 Annual Mon-Sun2270002057 Forklift D 175 166 Construction and Mining Equipment U P NHH NP 1.35E+01 5.32E-04 4.88E-03 3.18E-03 8.44E-01 9.50E-06 1.66E-04 0.00E+00 4.80E-05 0.60 0.358 3.288 2.141 0.006 0.112 0.099 568 0.032 0.000

2020 Annual Mon-Sun2270002060 Loader D 500 350 Construction and Mining Equipment U N NHH NP 2.94E+01 1.91E-03 7.36E-03 1.19E-02 3.48E+00 3.41E-05 4.29E-04 0.00E+00 1.73E-04 0.54 0.313 1.202 1.936 0.006 0.070 0.062 568 0.028 0.000

2020 Annual Mon-Sun2270002066 Backhoe/Loader D 120 75 Construction and Mining Equipment U P NHH NP 3.80E+02 6.95E-03 6.46E-02 4.68E-02 9.82E+00 1.15E-04 2.45E-03 0.00E+00 6.27E-04 0.55 0.402 3.736 2.706 0.007 0.142 0.126 568 0.036 0.000

2020 Annual Mon-Sun2270002069 Crawler Crane D 500 334 Construction and Mining Equipment U N NHH NP 2.88E+01 2.54E-03 9.58E-03 1.76E-02 3.73E+00 3.66E-05 6.57E-04 0.00E+00 2.29E-04 0.64 0.374 1.410 2.598 0.005 0.097 0.086 550 0.034 0.000

2020 Annual Mon-Sun2270003030 Street Sweeper D 120 88 Industrial Equipment U N NHH NP 3.57E+01 9.07E-04 8.77E-03 6.18E-03 1.34E+00 1.57E-05 3.18E-04 0.00E+00 8.19E-05 0.68 0.385 3.719 2.621 0.007 0.135 0.120 568 0.035 0.000

2020 Annual Mon-Sun2270002051 Water Truck D 250 233 Construction and Mining Equipment U N NHH NP 1.67E+01 7.72E-04 2.93E-03 4.20E-03 1.39E+00 1.56E-05 1.44E-04 0.00E+00 6.97E-05 0.57 0.316 1.198 1.718 0.006 0.059 0.052 568 0.028 0.000

2020 Annual Mon-Sun2270003050 Pipe Barge D 9999 1002 Industrial Equipment U N NHH NP 1.29E+01 3.17E-03 1.01E-02 3.30E-02 4.78E+00 4.69E-05 8.25E-04 0.00E+00 2.86E-04 0.59 0.376 1.199 3.916 0.006 0.098 0.087 568 0.034 0.000

2020 Annual Mon-Sun2270012010 Crane Barge D 750 668 Dredging U N NHH P 1.70E-01 8.64E-06 5.39E-05 3.92E-05 3.05E-02 3.00E-07 1.14E-06 0.00E+00 7.79E-07 0.43 0.161 1.003 0.730 0.006 0.021 0.019 568 0.015 0.000

2020 Annual Mon-Sun2270012025 Hoist D 250 213 Dredging U N NHH P 2.31E+00 8.48E-05 3.17E-04 6.17E-04 1.57E-01 1.77E-06 2.08E-05 0.00E+00 7.65E-06 0.51 0.306 1.145 2.229 0.006 0.075 0.067 568 0.028 0.000

2020 Annual Mon-Sun2270012030 Pump (Dredging) D 500 386 Dredging U N NHH P 6.37E-01 4.21E-05 2.07E-04 3.78E-04 1.14E-01 1.12E-06 1.24E-05 0.00E+00 3.80E-06 0.74 0.210 1.030 1.888 0.006 0.062 0.055 568 0.019 0.000

2020 Annual Mon-Sun2270012035 Generator (Dredging) D 500 401 Dredging U N NHH P 2.98E+00 3.03E-04 1.08E-03 1.95E-03 5.54E-01 5.44E-06 7.12E-05 0.00E+00 2.73E-05 0.74 0.310 1.108 1.999 0.006 0.073 0.065 568 0.028 0.000

2020 Annual Mon-Sun2270012040 Dump Barge D 250 218 Dredging U N NHH P 1.85E-01 6.94E-06 2.60E-05 5.05E-05 1.29E-02 1.45E-07 1.70E-06 0.00E+00 6.27E-07 0.51 0.306 1.145 2.229 0.006 0.075 0.067 568 0.028 0.000

2021 Annual Mon-Sun2270002036 Hydraulic Excavator - Medium D 250 222 Construction and Mining Equipment U N NHH NP 7.48E+01 2.92E-03 1.22E-02 1.45E-02 5.93E+00 6.67E-05 4.98E-04 0.00E+00 2.63E-04 0.57 0.280 1.166 1.392 0.006 0.048 0.043 568 0.025 0.000

2021 Annual Mon-Sun2270002036 Hydraulic Excavator - Large D 500 327 Construction and Mining Equipment U N NHH NP 5.40E+01 3.06E-03 1.23E-02 1.41E-02 6.30E+00 6.18E-05 5.14E-04 0.00E+00 2.76E-04 0.57 0.276 1.109 1.274 0.006 0.046 0.041 568 0.025 0.000

2021 Annual Mon-Sun2270002048 Motor Grader D 250 225 Construction and Mining Equipment U N NHH NP 3.33E+01 1.58E-03 6.06E-03 1.00E-02 2.86E+00 3.22E-05 3.43E-04 0.00E+00 1.42E-04 0.61 0.313 1.204 1.985 0.006 0.068 0.061 568 0.028 0.000

2021 Annual Mon-Sun2270002057 Forklift D 175 166 Construction and Mining Equipment U P NHH NP 1.37E+01 5.05E-04 4.95E-03 2.83E-03 8.56E-01 9.63E-06 1.46E-04 0.00E+00 4.55E-05 0.60 0.335 3.288 1.880 0.006 0.097 0.086 568 0.030 0.000

2021 Annual Mon-Sun2270002060 Loader D 500 350 Construction and Mining Equipment U N NHH NP 2.98E+01 1.85E-03 7.31E-03 1.07E-02 3.53E+00 3.46E-05 3.88E-04 0.00E+00 1.66E-04 0.54 0.297 1.179 1.720 0.006 0.062 0.056 568 0.027 0.000

2021 Annual Mon-Sun2270002066 Backhoe/Loader D 120 75 Construction and Mining Equipment U P NHH NP 3.85E+02 6.54E-03 6.53E-02 4.37E-02 9.96E+00 1.17E-04 2.07E-03 0.00E+00 5.90E-04 0.55 0.373 3.727 2.495 0.007 0.118 0.105 568 0.034 0.000

2021 Annual Mon-Sun2270002069 Crawler Crane D 500 334 Construction and Mining Equipment U N NHH NP 2.92E+01 2.44E-03 9.39E-03 1.63E-02 3.78E+00 3.71E-05 6.04E-04 0.00E+00 2.20E-04 0.64 0.355 1.365 2.366 0.005 0.088 0.078 550 0.032 0.000

2021 Annual Mon-Sun2270003030 Street Sweeper D 120 88 Industrial Equipment U N NHH NP 3.74E+01 8.76E-04 9.13E-03 5.93E-03 1.40E+00 1.65E-05 2.71E-04 0.00E+00 7.90E-05 0.68 0.355 3.699 2.402 0.007 0.110 0.098 568 0.032 0.000

2021 Annual Mon-Sun2270002051 Water Truck D 250 233 Construction and Mining Equipment U N NHH NP 1.69E+01 7.42E-04 2.95E-03 3.70E-03 1.41E+00 1.58E-05 1.28E-04 0.00E+00 6.70E-05 0.57 0.300 1.191 1.495 0.006 0.051 0.046 568 0.027 0.000

2021 Annual Mon-Sun2270003050 Pipe Barge D 9999 1002 Industrial Equipment U N NHH NP 1.31E+01 3.02E-03 1.01E-02 3.13E-02 4.87E+00 4.78E-05 7.48E-04 0.00E+00 2.73E-04 0.59 0.353 1.175 3.655 0.006 0.087 0.078 568 0.032 0.000

2021 Annual Mon-Sun2270012010 Crane Barge D 750 668 Dredging U N NHH P 1.70E-01 8.14E-06 5.39E-05 3.19E-05 3.05E-02 3.00E-07 9.84E-07 0.00E+00 7.35E-07 0.43 0.152 1.003 0.594 0.006 0.018 0.016 568 0.014 0.000

2021 Annual Mon-Sun2270012025 Hoist D 250 213 Dredging U N NHH P 2.31E+00 8.04E-05 3.14E-04 5.40E-04 1.57E-01 1.77E-06 1.83E-05 0.00E+00 7.25E-06 0.51 0.290 1.133 1.952 0.006 0.066 0.059 568 0.026 0.000

2021 Annual Mon-Sun2270012030 Pump (Dredging) D 500 386 Dredging U N NHH P 6.37E-01 3.98E-05 2.04E-04 3.33E-04 1.14E-01 1.12E-06 1.10E-05 0.00E+00 3.59E-06 0.74 0.199 1.019 1.660 0.006 0.055 0.049 568 0.018 0.000

2021 Annual Mon-Sun2270012035 Generator (Dredging) D 500 401 Dredging U N NHH P 2.98E+00 2.87E-04 1.07E-03 1.71E-03 5.54E-01 5.44E-06 6.28E-05 0.00E+00 2.59E-05 0.74 0.295 1.096 1.756 0.006 0.064 0.057 568 0.027 0.000

2021 Annual Mon-Sun2270012040 Dump Barge D 250 218 Dredging U N NHH P 1.85E-01 6.58E-06 2.57E-05 4.42E-05 1.29E-02 1.45E-07 1.50E-06 0.00E+00 5.94E-07 0.51 0.290 1.133 1.952 0.006 0.066 0.059 568 0.026 0.000



Electricity Usage

CO2 CH4 N2O

308.9009 0.012832 0.002826

ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O

0.01 0.2 1.15 0.12 0.04 0.0356 681.01 0.02829 0.00623

GHG Emission Factors from Table C2, California Climate Action Registry General Reporting Protocol Version 3.1. January 2009.

Emission Factors - Grams per Kilo Watt Hour (g/kw-hr)

Criteria Pollutant Emission Factors from Table A9-11-B, CEQA Air Quality Handbook, SCAQMD, 1993.  

GHG Emission Factors from Table C2, California Climate Action Registry General Reporting Protocol Version 3.1. January 2009.

Emission Factors - Pounds per Mega Watt Hour (lbs/MWh)

Criteria Pollutant Emission Factors from Table A9-11-B, CEQA Air Quality Handbook, SCAQMD, 1993.  



LOCOMOTIVE EMISSION FACTORS

Engine Power Tier Year CO HC NMHC + 

NOx

NOx PM

Tier 1 1996 8.5 1 - 6.9 0.4

Tier 2 2003 2.6 - 4.9 - 0.15

Tier 3 2006 2.6 - 3 - 0.15

Tier 4 2011-2014
d 2.6 0.14 - 0.3 0.015

Tier ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O

1 1.05              8.50              6.90              0.01              0.39              0.39              114.28          0.01              0.00              

2 0.26              2.60              4.66              0.01              0.15              0.15              34.96            0.00              0.00              

3 0.16              2.60              2.85              0.01              0.15              0.15              34.96            0.00              0.00              

4 0.15              2.60              0.30              0.01              0.01              0.01              34.96            0.00              0.00              

NMHC/NOx Ratios

NMHC/NMHC+NOx 0.05              

NOx/NMHC+NOx 0.95              

PM Ratios

PM10/PM 0.98              

PM2.5/PM 0.97              

Hydrocarbon Ratios

NMHC/HC 0.98              

VOC/HC 1.05              

Fuel Based Factors

Conversion Factor (gal/hp-hr)

0.05                            

SO2 Fuel Content 

(g/gal)

SO2 EF (g/hp-

hr)

0.09                            0.01              

C Fuel Content 

(g/gal)

CO2 Fuel 

Content 

(g/gal)

CO2 EF (g/hp-

hr)

0.18                            2,079.86      114.28          

0.05                            636.19          34.96            

0.05                            636.19          34.96            

0.05                            636.19          34.96            

130 ≤ kW < 225 

(175 ≤ hp < 300)

EPA Tier 1-4 Nonroad Diesel Engine Emission Standards, g/bhp-hr

EPA Tier 1-4 Nonroad Diesel Engine Emission Standards, g/bhp-hr



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2014 -- All model years in the range 1970 to 2014 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

******************************* lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,075,410     

VMT/1000 205,698        

Trips   38,142,600   

Reactive Organic Gas Emissions

Run Exh 7.93 15,860         7,193,977       0.03497       

Idle Exh 0 -              -                  -                     

Start Ex 11.31 22,620         10,260,262     0.26900              

-------

Total Ex 19.24 38,480         17,454,239     

Diurnal 3.67 7,340           3,329,369       0.01619       

Hot Soak 6.44 12,880         5,842,271       0.02840       

Running 14.84 29,680         13,462,625     0.06545       

Resting 2.71 5,420           2,458,471       0.01195       

-------

Total   46.91

Carbon Monoxide Emissions     

Run Exh 338.41 676,820       307,000,476   1.49248       

Idle Exh 0 -              -                  -                     

Start Ex 143.45 286,900       130,135,688   3.41182              

-------

Total Ex 481.86 963,720       437,136,164   

Oxides of Nitrogen Emissions  

Run Exh 28.69 57,380         26,027,138     0.12653       

Idle Exh 0 -              -                  -                     

Start Ex 9.57 19,140         8,681,760       0.22761              

-------

Total Ex 38.26 76,520         34,708,898     

Carbon Dioxide Emissions (000)

Run Exh 89.11 178,220       80,839,255     392.99971   

Idle Exh 0 -              -                  -                     

Start Ex 3.01 6,020           2,730,627       71.58995            

-------

Total Ex 92.12 184,240       83,569,882     

PM10 Emissions                

Run Exh 2.81 5,620           2,549,190       0.01239       

Idle Exh 0 -              -                  -                     

Start Ex 0.26 520              235,868          0.00618              

-------

Total Ex 3.07 6,140           2,785,058       

TireWear 1.81 3,620           1,642,005       0.00798       

BrakeWr 2.84 5,680           2,576,405       0.01253       

-------

Total   7.73 15,460         7,012,540       

Lead    0

SOx     0.89 1,780           807,395          0.00393       

Fuel Consumption (000 gallons)

Gasoline 9515.69

Diesel  0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2015 -- All model years in the range 1971 to 2015 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,157,280     

VMT/1000 207,520        

Trips   38,595,500   

Reactive Organic Gas Emissions

Run Exh 7.27 14,540         6,595,235       0.03178       

Idle Exh 0 -              -                  -                     

Start Ex 10.3 20,600         9,344,006       0.24210              

-------

Total Ex 17.57 35,140         15,939,240     

Diurnal 3.53 7,060           3,202,363       0.01543       

Hot Soak 6.4 12,800         5,805,984       0.02798       

Running 14.38 28,760         13,045,320     0.06286       

Resting 2.68 5,360           2,431,256       0.01172       

-------

Total   44.56

Carbon Monoxide Emissions     

Run Exh 316.52 633,040       287,142,196   1.38368       

Idle Exh 0 -              -                  -                     

Start Ex 133.15 266,300       120,791,683   3.12968              

-------

Total Ex 449.68 899,360       407,942,951   

Oxides of Nitrogen Emissions  

Run Exh 26.45 52,900         23,995,043     0.11563       

Idle Exh 0 -              -                  -                     

Start Ex 8.76 17,520         7,946,941       0.20590              

-------

Total Ex 35.21 70,420         31,941,984     

Carbon Dioxide Emissions (000)

Run Exh 89.72 179,440       81,392,638     392.21587   

Idle Exh 0 -              -                  -                     

Start Ex 3.04 6,080           2,757,842       71.45502            

-------

Total Ex 92.76 185,520       84,150,481     

PM10 Emissions                

Run Exh 2.86 5,720           2,594,549       0.01250       

Idle Exh 0 -              -                  -                     

Start Ex 0.27 540              244,940          0.00635              

-------

Total Ex 3.13 6,260           2,839,489       

TireWear 1.83 3,660           1,660,149       0.00800       

BrakeWr 2.87 5,740           2,603,621       0.01255       

-------

Total   7.83 15,660         7,103,259       

Lead    0

SOx     0.9 1,800           816,467          0.00393       

Fuel Consumption (000 gallons)

Gasoline 9575.19

Diesel  0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2016 -- All model years in the range 1972 to 2016 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,220,690     

VMT/1000 208,546        

Trips   38,927,800   

Reactive Organic Gas Emissions

Run Exh 6.77 13,540         6,141,642       0.02945       

Idle Exh 0 -              -                  -                     

Start Ex 9.38 18,760         8,509,395       0.21859              

-------

Total Ex 16.15 32,300         14,651,038     

Diurnal 3.39 6,780           3,075,357       0.01482       

Hot Soak 6.33 12,660         5,742,481       0.02767       

Running 13.94 27,880         12,646,159     0.06094       

Resting 2.65 5,300           2,404,040       0.01158       

-------

Total   42.47

Carbon Monoxide Emissions     

Run Exh 297.52 595,040       269,905,681   1.29423       

Idle Exh 0 -              -                  -                     

Start Ex 123.39 246,780       111,937,557   2.87552              

-------

Total Ex 420.91 841,820       381,843,238   

Oxides of Nitrogen Emissions  

Run Exh 24.48 48,960         22,207,889     0.10649       

Idle Exh 0 -              -                  -                     

Start Ex 7.99 15,980         7,248,408       0.18620              

-------

Total Ex 32.47 64,940         29,456,297     

Carbon Dioxide Emissions (000)

Run Exh 90.45 180,900       82,054,883     393.46179   

Idle Exh 0 -              -                  -                     

Start Ex 3.06 6,120           2,775,986       71.31115            

-------

Total Ex 93.51 187,020       84,830,869     

PM10 Emissions                

Run Exh 2.94 5,880           2,667,124       0.01279       

Idle Exh 0 -              -                  -                     

Start Ex 0.28 560              254,012          0.00653              

-------

Total Ex 3.22 6,440           2,921,136       

TireWear 1.84 3,680           1,669,220       0.00800       

BrakeWr 2.88 5,760           2,612,693       0.01253       

-------

Total   7.94 15,880         7,203,049       

Lead    0

SOx     0.9 1,800           816,467          0.00392       

Fuel Consumption (000 gallons)

Gasoline 9647.24

Diesel  0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2017 -- All model years in the range 1973 to 2017 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,284,290     

VMT/1000 209,938        

Trips   39,265,500   

Reactive Organic Gas Emissions

Run Exh 6.26 12,520         5,678,978       0.02705       

Idle Exh 0 -              -                  -                     

Start Ex 8.55 17,100         7,756,432       0.19754              

-------

Total Ex 14.81 29,620         13,435,410     

Diurnal 3.27 6,540           2,966,495       0.01429       

Hot Soak 6.25 12,500         5,669,906       0.02732       

Running 13.52 27,040         12,265,141     0.05910       

Resting 2.6 5,200           2,358,681       0.01137       

-------

Total   40.45

Carbon Monoxide Emissions     

Run Exh 278.67 557,340       252,805,244   1.20419       

Idle Exh 0 -              -                  -                     

Start Ex 114.19 228,380       103,591,455   2.63823              

-------

Total Ex 392.86 785,720       356,396,699   

Oxides of Nitrogen Emissions  

Run Exh 22.65 45,300         20,547,740     0.09788       

Idle Exh 0 -              -                  -                     

Start Ex 7.26 14,520         6,586,163       0.16773              

-------

Total Ex 29.91 59,820         27,133,903     

Carbon Dioxide Emissions (000)

Run Exh 90.91 181,820       82,472,188     392.84069   

Idle Exh 0 -              -                  -                     

Start Ex 3.08 6,160           2,794,130       71.15992            

-------

Total Ex 93.99 187,980       85,266,318     

PM10 Emissions                

Run Exh 2.99 5,980           2,712,483       0.01292       

Idle Exh 0 -              -                  -                     

Start Ex 0.28 560              254,012          0.00647              

-------

Total Ex 3.27 6,540           2,966,495       

TireWear 1.85 3,700           1,678,292       0.00799       

BrakeWr 2.9 5,800           2,630,837       0.01253       

-------

Total   8.02 16,040         7,275,624       

Lead    0

SOx     0.91 1,820           825,538          0.00393       

Fuel Consumption (000 gallons)

Gasoline 9691.48

Diesel  0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2018 -- All model years in the range 1974 to 2018 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,347,850     

VMT/1000 211,564        

Trips   39,607,000   

Reactive Organic Gas Emissions

Run Exh 5.8 11,600         5,261,673       0.02487       

Idle Exh 0 -              -                  -                     

Start Ex 7.8 15,600         7,076,043       0.17866              

-------

Total Ex 13.6 27,200         12,337,716     

Diurnal 3.14 6,280           2,848,561       0.01373       

Hot Soak 6.13 12,260         5,561,044       0.02680       

Running 13.13 26,260         11,911,339     0.05740       

Resting 2.55 5,100           2,313,322       0.01115       

-------

Total   38.54

Carbon Monoxide Emissions     

Run Exh 261.22 522,440       236,974,866   1.12011       

Idle Exh 0 -              -                  -                     

Start Ex 105.54 211,080       95,744,305     2.41736              

-------

Total Ex 366.76 733,520       332,719,171   

Oxides of Nitrogen Emissions  

Run Exh 21 42,000         19,050,885     0.09005       

Idle Exh 0 -              -                  -                     

Start Ex 6.59 13,180         5,978,349       0.15094              

-------

Total Ex 27.59 55,180         25,029,234     

Carbon Dioxide Emissions (000)

Run Exh 91.44 182,880       82,952,996     392.09410   

Idle Exh 0 -              -                  -                     

Start Ex 3.1 6,200           2,812,274       71.00446            

-------

Total Ex 94.54 189,080       85,765,270     

PM10 Emissions                

Run Exh 3.02 6,040           2,739,699       0.01295       

Idle Exh 0 -              -                  -                     

Start Ex 0.29 580              263,084          0.00664              

-------

Total Ex 3.31 6,620           3,002,782       

TireWear 1.87 3,740           1,696,436       0.00802       

BrakeWr 2.93 5,860           2,658,052       0.01256       

-------

Total   8.1 16,200         7,348,199       

Lead    0

SOx     0.91 1,820           825,538          0.00390       

Fuel Consumption (000 gallons)

Gasoline 9742.85

Diesel  0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2019 -- All model years in the range 1975 to 2019 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,411,000     

VMT/1000 213,354        

Trips   39,951,600   

Reactive Organic Gas Emissions

Run Exh 5.39 10,780         4,889,727       0.02292       

Idle Exh 0 -              -                  -                     

Start Ex 7.11 14,220         6,450,085       0.16145              

-------

Total Ex 12.5 25,000         11,339,813     

Diurnal 3.02 6,040           2,739,699       0.01320       

Hot Soak 6 12,000         5,443,110       0.02623       

Running 12.74 25,480         11,557,537     0.05569       

Resting 2.49 4,980           2,258,891       0.01089       

-------

Total   36.76

Carbon Monoxide Emissions     

Run Exh 245.27 490,540       222,505,265   1.04289       

Idle Exh 0 -              -                  -                     

Start Ex 97.5 195,000       88,450,538     2.21394              

-------

Total Ex 342.77 685,540       310,955,802   

Oxides of Nitrogen Emissions  

Run Exh 19.52 39,040         17,708,251     0.08300       

Idle Exh 0 -              -                  -                     

Start Ex 5.97 11,940         5,415,894       0.13556              

-------

Total Ex 25.49 50,980         23,124,146     

Carbon Dioxide Emissions (000)

Run Exh 92.05 184,100       83,506,379     391.39824   

Idle Exh 0 -              -                  -                     

Start Ex 3.12 6,240           2,830,417       70.84615            

-------

Total Ex 95.17 190,340       86,336,796     

PM10 Emissions                

Run Exh 3.06 6,120           2,775,986       0.01301       

Idle Exh 0 -              -                  -                     

Start Ex 0.29 580              263,084          0.00659              

-------

Total Ex 3.35 6,700           3,039,070       

TireWear 1.88 3,760           1,705,508       0.00799       

BrakeWr 2.95 5,900           2,676,196       0.01254       

-------

Total   8.18 16,360         7,420,773       

Lead    0

SOx     0.92 1,840           834,610          0.00391       

Fuel Consumption (000 gallons)

Gasoline 9803.49

Diesel  0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2020 -- All model years in the range 1976 to 2020 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,473,030     

VMT/1000 215,241        

Trips   40,296,400   

Reactive Organic Gas Emissions

Run Exh 4.99 9,980           4,526,853       0.02103       

Idle Exh 0 -              -                  -                     

Start Ex 6.49 12,980         5,887,631       0.14611              

-------

Total Ex 11.48 22,960         10,414,484     

Diurnal 2.89 5,780           2,621,765       0.01263       

Hot Soak 5.84 11,680         5,297,960       0.02553       

Running 12.34 24,680         11,194,663     0.05394       

Resting 2.42 4,840           2,195,388       0.01058       

-------

Total   34.97

Carbon Monoxide Emissions     

Run Exh 230.3 460,600       208,924,706   0.97065       

Idle Exh 0 -              -                  -                     

Start Ex 89.96 179,920       81,610,363     2.02525              

-------

Total Ex 320.26 640,520       290,535,068   

Oxides of Nitrogen Emissions  

Run Exh 18.15 36,300         16,465,408     0.07650       

Idle Exh 0 -              -                  -                     

Start Ex 5.4 10,800         4,898,799       0.12157              

-------

Total Ex 23.55 47,100         21,364,207     

Carbon Dioxide Emissions (000)

Run Exh 92.72 185,440       84,114,193     390.79076   

Idle Exh 0 -              -                  -                     

Start Ex 3.14 6,280           2,848,561       70.69021            

-------

Total Ex 95.86 191,720       86,962,754     

PM10 Emissions                

Run Exh 3.09 6,180           2,803,202       0.01302       

Idle Exh 0 -              -                  -                     

Start Ex 0.29 580              263,084          0.00653              

-------

Total Ex 3.38 6,760           3,066,285       

TireWear 1.9 3,800           1,723,652       0.00801       

BrakeWr 2.98 5,960           2,703,411       0.01256       

-------

Total   8.26 16,520         7,493,348       

Lead    0

SOx     0.93 1,860           843,682          0.00392       

Fuel Consumption (000 gallons)

Gasoline 9869.77

Diesel  0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title

Version  : Emfac2007 V2.3 Nov 1 2006

Run Date : 2010/02/04 15:48:42

Scen Year: 2021 -- All model years in the range 1977 to 2021 selected

Season   : Annual

Area     : South Coast AQMD Average

I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)

Emissions: Tons Per Day

*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

LDA-CAT

Vehicles 6,506,540     

VMT/1000 215,640        

Trips   40,460,100   

Reactive Organic Gas Emissions

Run Exh 4.68 9,360           4,245,626       0.01969       

Idle Exh 0 -              -                  -                     

Start Ex 5.92 11,840         5,370,535       0.13274              

-------

Total Ex 10.6 21,200         9,616,161       

Diurnal 2.77 5,540           2,512,902       0.01211       

Hot Soak 5.67 11,340         5,143,739       0.02479       

Running 11.93 23,860         10,822,717     0.05215       

Resting 2.34 4,680           2,122,813       0.01023       

-------

Total   33.32

Carbon Monoxide Emissions     

Run Exh 217.96 435,920       197,730,043   0.91695       

Idle Exh 0 -              -                  -                     

Start Ex 83.03 166,060       75,323,571     1.86168              

-------

Total Ex 300.99 601,980       273,053,613   

Oxides of Nitrogen Emissions  

Run Exh 16.94 33,880         15,367,714     0.07127       

Idle Exh 0 -              -                  -                     

Start Ex 4.9 9,800           4,445,207       0.10987              

-------

Total Ex 21.84 43,680         19,812,920     

Carbon Dioxide Emissions (000)

Run Exh 93.25 186,500       84,595,001     392.29735   

Idle Exh 0 -              -                  -                     

Start Ex 3.15 6,300           2,857,633       70.62842            

-------

Total Ex 96.4 192,800       87,452,634     

PM10 Emissions                

Run Exh 3.15 6,300           2,857,633       0.01325       

Idle Exh 0 -              -                  -                     

Start Ex 0.3 600              272,156          0.00673              

-------

Total Ex 3.44 6,880           3,120,716       

TireWear 1.9 3,800           1,723,652       0.00799       

BrakeWr 2.98 5,960           2,703,411       0.01254       

-------

Total   8.33 16,660         7,556,851       

Lead    0

SOx     0.93 1,860           843,682          0.00391       

Fuel Consumption (000 gallons)

Gasoline 9921.23

Diesel  0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2014 -- All model years in the range 1970 to 2014 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
******************************* lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 58,324         
VMT/1000 11,439         
Trips   295,146       
Reactive Organic Gas Emissions
Run Exh 9.95 19,900         9,026,491        0.78910           
Idle Exh 1.12 2,240           1,016,047        3.44252              
Start Ex 0 -              -                  -                     

-------
Total Ex 11.07 22,140         10,042,538      

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   11.07
Carbon Monoxide Emissions     
Run Exh 40.32 80,640         36,577,699      3.19763           
Idle Exh 4.91 9,820           4,454,278        15.09178            
Start Ex 0 -              -                  -                     

-------
Total Ex 45.23 90,460         41,031,978      
Oxides of Nitrogen Emissions  
Run Exh 116.86 233,720       106,013,639    9.26774           
Idle Exh 12.61 25,220         11,439,603      38.75913            
Start Ex 0 -              -                  -                     

-------
Total Ex 129.47 258,940       117,453,242    
Carbon Dioxide Emissions (000)
Run Exh 23.23 46,460         21,073,908      1,842.28582    
Idle Exh 0.72 1,440           653,173           2,213.05117       
Start Ex 0 -              -                  -                     

-------
Total Ex 23.94 47,880         21,718,009      
PM10 Emissions                
Run Exh 5.7 11,400         5,170,955        0.45205           
Idle Exh 0.12 240              108,862           0.36884              
Start Ex 0 -              -                  -                     

-------
Total Ex 5.82 11,640         5,279,817        

TireWear 0.45 900              408,233           0.03569           
BrakeWr 0.36 720              326,587           0.02855           

-------
Total   6.63 13,260         6,014,637        
Lead    0
SOx     0.23 460              208,653           0.01824           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2154.97



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2015 -- All model years in the range 1971 to 2015 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 60,159         
VMT/1000 12,042         
Trips   304,434       
Reactive Organic Gas Emissions
Run Exh 9.22 18,440         8,364,246        0.69459           
Idle Exh 1.1 2,200           997,904           3.27790              
Start Ex 0 -              -                  -                     

-------
Total Ex 10.32 20,640         9,362,149        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   10.32
Carbon Monoxide Emissions     
Run Exh 38.14 76,280         34,600,036      2.87328           
Idle Exh 5 10,000         4,535,925        14.89953            
Start Ex 0 -              -                  -                     

-------
Total Ex 43.14 86,280         39,135,961      
Oxides of Nitrogen Emissions  
Run Exh 106.67 213,340       96,769,424      8.03599           
Idle Exh 13.14 26,280         11,920,411      39.15598            
Start Ex 0 -              -                  -                     

-------
Total Ex 119.81 239,620       108,689,835    
Carbon Dioxide Emissions (000)
Run Exh 24.45 48,900         22,180,673      1,841.94264    
Idle Exh 0.74 1,480           671,317           2,205.13116       
Start Ex 0 -              -                  -                     

-------
Total Ex 25.19 50,380         22,851,990      
PM10 Emissions                
Run Exh 5.22 10,440         4,735,506        0.39325           
Idle Exh 0.11 220              99,790             0.32779              
Start Ex 0 -              -                  -                     

-------
Total Ex 5.33 10,660         4,835,296        

TireWear 0.48 960              435,449           0.03616           
BrakeWr 0.37 740              335,658           0.02787           

-------
Total   6.18 12,360         5,606,403        
Lead    0
SOx     0.24 480              217,724           0.01808           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2266.95



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2016 -- All model years in the range 1972 to 2016 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 61,237         
VMT/1000 12,456         
Trips   309,889       
Reactive Organic Gas Emissions
Run Exh 8.51 17,020         7,720,144        0.61979           
Idle Exh 1.08 2,160           979,760           3.16165              
Start Ex 0 -              -                  -                     

-------
Total Ex 9.59 19,180         8,699,904        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   9.59
Carbon Monoxide Emissions     
Run Exh 35.87 71,740         32,540,726      2.61245           
Idle Exh 5.03 10,060         4,563,141        14.72508            
Start Ex 0 -              -                  -                     

-------
Total Ex 40.9 81,800         37,103,867      
Oxides of Nitrogen Emissions  
Run Exh 96.67 193,340       87,697,574      7.04059           
Idle Exh 13.48 26,960         12,228,854      39.46205            
Start Ex 0 -              -                  -                     

-------
Total Ex 110.15 220,300       99,926,428      
Carbon Dioxide Emissions (000)
Run Exh 25.31 50,620         22,960,852      1,843.35680    
Idle Exh 0.75 1,500           680,389           2,195.58858       
Start Ex 0 -              -                  -                     

-------
Total Ex 26.06 52,120         23,641,241      
PM10 Emissions                
Run Exh 4.75 9,500           4,309,129        0.34595           
Idle Exh 0.1 200              90,719             0.29275              
Start Ex 0 -              -                  -                     

-------
Total Ex 4.85 9,700           4,399,847        

TireWear 0.49 980              444,521           0.03569           
BrakeWr 0.39 780              353,802           0.02840           

-------
Total   5.73 11,460         5,198,170        
Lead    0
SOx     0.25 500              226,796           0.01821           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2345.42



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2017 -- All model years in the range 1973 to 2017 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 62,310         
VMT/1000 12,833         
Trips   315,319       
Reactive Organic Gas Emissions
Run Exh 7.84 15,680         7,112,330        0.55422           
Idle Exh 1.07 2,140           970,688           3.07843              
Start Ex 0 -              -                  -                     

-------
Total Ex 8.9 17,800         8,073,947        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   8.9
Carbon Monoxide Emissions     
Run Exh 33.77 67,540         30,635,637      2.38725           
Idle Exh 5.07 10,140         4,599,428        14.58659            
Start Ex 0 -              -                  -                     

-------
Total Ex 38.84 77,680         35,235,065      
Oxides of Nitrogen Emissions  
Run Exh 87.86 175,720       79,705,274      6.21096           
Idle Exh 13.82 27,640         12,537,297      39.76068            
Start Ex 0 -              -                  -                     

-------
Total Ex 101.68 203,360       92,242,571      
Carbon Dioxide Emissions (000)
Run Exh 26.07 52,140         23,650,313      1,842.92940    
Idle Exh 0.77 1,540           698,532           2,215.31988       
Start Ex 0 -              -                  -                     

-------
Total Ex 26.84 53,680         24,348,845      
PM10 Emissions                
Run Exh 4.31 8,620           3,909,967        0.30468           
Idle Exh 0.09 180              81,647             0.25893              
Start Ex 0 -              -                  -                     

-------
Total Ex 4.4 8,800           3,991,614        

TireWear 0.51 1,020           462,664           0.03605           
BrakeWr 0.4 800              362,874           0.02828           

-------
Total   5.31 10,620         4,817,152        
Lead    0
SOx     0.26 520              235,868           0.01838           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2415.45



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2018 -- All model years in the range 1974 to 2018 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 63,391         
VMT/1000 13,176         
Trips   320,790       
Reactive Organic Gas Emissions
Run Exh 7.24 14,480         6,568,019        0.49848           
Idle Exh 1.05 2,100           952,544           2.96937              
Start Ex 0 -              -                  -                     

-------
Total Ex 8.29 16,580         7,520,564        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   8.29
Carbon Monoxide Emissions     
Run Exh 31.89 63,780         28,930,130      2.19567           
Idle Exh 5.11 10,220         4,635,715        14.45093            
Start Ex 0 -              -                  -                     

-------
Total Ex 37 74,000         33,565,845      
Oxides of Nitrogen Emissions  
Run Exh 80.18 160,360       72,738,093      5.52050           
Idle Exh 14.14 28,280         12,827,596      39.98752            
Start Ex 0 -              -                  -                     

-------
Total Ex 94.33 188,660       85,574,761      
Carbon Dioxide Emissions (000)
Run Exh 26.77 53,540         24,285,342      1,843.14985    
Idle Exh 0.78 1,560           707,604           2,205.81782       
Start Ex 0 -              -                  -                     

-------
Total Ex 27.55 55,100         24,992,947      
PM10 Emissions                
Run Exh 3.93 7,860           3,565,237        0.27059           
Idle Exh 0.08 160              72,575             0.22624              
Start Ex 0 -              -                  -                     

-------
Total Ex 4 8,000           3,628,740        

TireWear 0.52 1,040           471,736           0.03580           
BrakeWr 0.41 820              371,946           0.02823           

-------
Total   4.94 9,880           4,481,494        
Lead    0
SOx     0.26 520              235,868           0.01790           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2479.14



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2019 -- All model years in the range 1975 to 2019 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 64,480         
VMT/1000 13,486         
Trips   326,300       
Reactive Organic Gas Emissions
Run Exh 6.71 13,420         6,087,211        0.45137           
Idle Exh 1.05 2,100           952,544           2.91923              
Start Ex 0 -              -                  -                     

-------
Total Ex 7.75 15,500         7,030,684        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   7.75
Carbon Monoxide Emissions     
Run Exh 30.2 60,400         27,396,987      2.03151           
Idle Exh 5.16 10,320         4,681,075        14.34592            
Start Ex 0 -              -                  -                     

-------
Total Ex 35.36 70,720         32,078,062      
Oxides of Nitrogen Emissions  
Run Exh 73.47 146,940       66,650,882      4.94223           
Idle Exh 14.46 28,920         13,117,895      40.20195            
Start Ex 0 -              -                  -                     

-------
Total Ex 87.93 175,860       79,768,777      
Carbon Dioxide Emissions (000)
Run Exh 27.39 54,780         24,847,797      1,842.48830    
Idle Exh 0.79 1,580           716,676           2,196.37190       
Start Ex 0 -              -                  -                     

-------
Total Ex 28.19 56,380         25,573,545      
PM10 Emissions                
Run Exh 3.59 7,180           3,256,794        0.24149           
Idle Exh 0.07 140              63,503             0.19462              
Start Ex 0 -              -                  -                     

-------
Total Ex 3.66 7,320           3,320,297        

TireWear 0.54 1,080           489,880           0.03633           
BrakeWr 0.42 840              381,018           0.02825           

-------
Total   4.61 9,220           4,182,123        
Lead    0
SOx     0.27 540              244,940           0.01816           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2536.81



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2020 -- All model years in the range 1976 to 2020 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 65,570         
VMT/1000 13,761         
Trips   331,816       
Reactive Organic Gas Emissions
Run Exh 6.23 12,460         5,651,763        0.41071           
Idle Exh 1.04 2,080           943,472           2.84336              
Start Ex 0 -              -                  -                     

-------
Total Ex 7.28 14,560         6,604,307        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   7.28
Carbon Monoxide Emissions     
Run Exh 28.7 57,400         26,036,210      1.89203           
Idle Exh 5.21 10,420         4,726,434        14.24414            
Start Ex 0 -              -                  -                     

-------
Total Ex 33.92 67,840         30,771,715      
Oxides of Nitrogen Emissions  
Run Exh 67.65 135,300       61,371,065      4.45978           
Idle Exh 14.76 29,520         13,390,051      40.35384            
Start Ex 0 -              -                  -                     

-------
Total Ex 82.41 164,820       74,761,116      
Carbon Dioxide Emissions (000)
Run Exh 27.95 55,900         25,355,821      1,842.58562    
Idle Exh 0.81 1,620           734,820           2,214.54014       
Start Ex 0 -              -                  -                     

-------
Total Ex 28.76 57,520         26,090,641      
PM10 Emissions                
Run Exh 3.3 6,600           2,993,711        0.21755           
Idle Exh 0.06 120              54,431             0.16404              
Start Ex 0 -              -                  -                     

-------
Total Ex 3.36 6,720           3,048,142        

TireWear 0.55 1,100           498,952           0.03626           
BrakeWr 0.43 860              390,090           0.02835           

-------
Total   4.33 8,660           3,928,111        
Lead    0
SOx     0.27 540              244,940           0.01780           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2588.03



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:48:42
Scen Year: 2021 -- All model years in the range 1977 to 2021 selected
Season   : Annual
Area     : South Coast AQMD Average
I/M Stat : Enhanced Interim (2005) -- Using I/M schedule for area 59 Los Angeles (SC)
Emissions: Tons Per Day
*****************************************************************************************************************************************************************************************************************lbs/day grams/day grams/mile grams/trip

HHDT-DSL
Vehicles 67,200         
VMT/1000 14,128         
Trips   340,066       
Reactive Organic Gas Emissions
Run Exh 5.92 11,840         5,370,535        0.38013           
Idle Exh 1.05 2,100           952,544           2.80106              
Start Ex 0 -              -                  -                     

-------
Total Ex 6.97 13,940         6,323,079        

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   6.97
Carbon Monoxide Emissions     
Run Exh 27.59 55,180         25,029,234      1.77160           
Idle Exh 5.31 10,620         4,817,152        14.16535            
Start Ex 0 -              -                  -                     

-------
Total Ex 32.9 65,800         29,846,387      
Oxides of Nitrogen Emissions  
Run Exh 63.24 126,480       57,370,379      4.06076           
Idle Exh 15.18 30,360         13,771,068      40.49528            
Start Ex 0 -              -                  -                     

-------
Total Ex 78.42 156,840       71,141,448      
Carbon Dioxide Emissions (000)
Run Exh 28.77 57,540         26,099,712      1,847.37489    
Idle Exh 0.83 1,660           752,964           2,214.16887       
Start Ex 0 -              -                  -                     

-------
Total Ex 29.59 59,180         26,843,604      
PM10 Emissions                
Run Exh 3.04 6,080           2,757,842        0.19520           
Idle Exh 0.06 120              54,431             0.16006              
Start Ex 0 -              -                  -                     

-------
Total Ex 3.1 6,200           2,812,274        

TireWear 0.56 1,120           508,024           0.03596           
BrakeWr 0.44 880              399,161           0.02825           

-------
Total   4.1 8,200           3,719,459        
Lead    0
SOx     0.28 560              254,012           0.01798           
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  2663.52



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2014 -- All model years in the range 1970 to 2014 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2014  -- Model Years 1970  to 2014  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 10.302

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 45.288

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 116.253

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.133

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 1.135

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2015 -- All model years in the range 1971 to 2015 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2015  -- Model Years 1971  to 2015  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 9.875

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 44.682

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 117.427

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.137

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.995

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2016 -- All model years in the range 1972 to 2016 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2016  -- Model Years 1972  to 2016  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 9.518

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 44.171

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 118.404

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.136

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.873

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2017 -- All model years in the range 1973 to 2017 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2017  -- Model Years 1973  to 2017  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 9.207

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 43.725

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 119.252

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.135

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.764

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2018 -- All model years in the range 1974 to 2018 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2018  -- Model Years 1974  to 2018  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 8.947

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 43.349

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 119.963

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.135

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.669

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2019 -- All model years in the range 1975 to 2019 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2019  -- Model Years 1975  to 2019  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 8.727

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 43.027

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 120.566

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.135

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.585

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2020 -- All model years in the range 1976 to 2020 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2020  -- Model Years 1976  to 2020  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 8.541

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 42.753

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 121.076

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.135

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.512

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Title    : Los Angeles County Avg Annual All CYrs 2014 to 2021 Default Title
Version  : Emfac2007 V2.3 Nov 1 2006
Run Date : 2010/02/04 15:37:57
Scen Year: 2021 -- All model years in the range 1977 to 2021 selected
Season   : Annual
Area     : South Coast AQMD
*****************************************************************************************
Year: 2021  -- Model Years 1977  to 2021  Inclusive --
     Emfac2007 Emission Factors: V2.3 Nov 1 2006

District Average District Average

Table  1:  Running Exhaust Emissions (grams/mile; grams/idle-hour)

Pollutant Name: Reactive Org Gases Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 8.384

Pollutant Name: Carbon Monoxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 42.52

Pollutant Name: Oxides of Nitrogen Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 121.509

Pollutant Name: Carbon Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 6617.134

Pollutant Name: Sulfur Dioxide Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.063

Pollutant Name: PM10 Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0.447

Pollutant Name: PM10  - Tire Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: PM10  - Brake Wear Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Gasoline - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0

Pollutant Name: Diesel - mi/gal Temperature: 60F Relative Humidity: 50%

Speed HHD
 MPH DSL

0 0



Project Construction GHG Calculations   

Alternative 2 



Project and Program Schedule and Max Overlap (Alternative 2)

PROJECT

Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec

1 TBM Mobilization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 JWPCP East Shaft Construction 1 1 1 1 1 1 1 1 1 1 1 1

3 Assemble TBM 1 1 1

4 Onshore Tunnel 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 TraPac Shaft Construction 1 1 1 1 1 1 1 1 1 1 1 1

6 LAXT Shaft Construction 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7 Assemble TBM 1 1 1

8 Offshore Tunnel 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9 SW Marine Shaft Construction 1 1 1 1 1 1 1 1 1 1 1 1

10 PV Shelf Riser Construction 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

11 PV Shelf Diffuser Construction 1 1 1 1 1 1 1 1 1 1 1 1

12 Existing Ocean Outfalls Rehabilitation 1 1 1 1 1 1 1 1 1

Timeslice

PROGRAM Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 JWPCP Solids Processing 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 SJCWRP – Process Optimization
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3 POWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 LCWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 LBWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 SJCWRP Plant Expansion 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Phase

A - 1, 2, 6 B - 1, 2, 6, 9 C - 1, 6, 9

2015 2016 2017 2018 2021

D - 3, 5, 7, 9

2015 2016 2017 2018 2019 2020

E - 4, 5, 8 F - 4, 8 G - 4, 8, 10 I - 8, 11, 12

2019

J - 8, 11 K - 8H - 8, 10

20222020

2021

JWPCP  JWPCP  Just SJCWRP Plant ExpansionNO PROGRAM CONSTRUCTION WRP and JWPCP overlap WRP and JWPCP overlap with offshore tunneling WRP and JWPCP  Solids Processing overlap with offshore tunneling and SP Riser construction JWPCP  Solids Processing overlap with 

2035 20402022 2050



PROJECT EMISSION CALCULATIONS

Phase

1

TBM 

Mobiliz

ation

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 0 6 0 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 0 12 0 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 0 8 0 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                          -            349 0.54 0 6 0 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                          -            259 0.61 0 6 0 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 0 8 0 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2

JWPCP 

East 

Shaft 

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 2 6 3840 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 1 12 3543.12 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 1 8 957.6 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349                          -            349 0.54 2 6 2261.52 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259                          -            259 0.61 1 6 947.94 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 1 8 861.84 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 2.4 1.7 15550.2 0.2 0.0 15554.2

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On-Road Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On-Road Crew Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On-Road Crew Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15
Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Unmitigated Daily Emission Rates (lbs/day)

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

On Site Total

Emission FactorEquipment Specs Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

3
Assemb

le TBM
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                          -            349 0.54 0 6 0 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                          -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4

Onshor

e 

Tunnel

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad            -                          16             16 1.00 1 24 384 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.00 0.00 262.28

Compressor (2000 cfm) offroad            -                        400          400 1.00 1 12 4800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Crawler Crane offroad 500                          -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                          -            145 0.60 2 6 1044 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad                      160          160 1.00 1 3 480 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.00 0.00 327.85

Hydaulic Excavator - Large offroad 518                          -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                          -            349 0.54 2 6 2261.52 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259                          -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 1 24 1344 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.01 0.01 917.98

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 1 24 3360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.01 0.02 2294.94

Shaft Pump offroad            -                          80             80 1.00 1 8 640 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.00 0.00 437.13

Shop (mechanical) offroad            -                          60             60 1.00 1 12 720 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.00 0.00 491.77

Shop (welding) offroad            -                          60             60 1.00 1 6 360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.00 0.00 245.89

Site Lighting offroad            -                             8               8 1.00 1 24 192 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.00 0.00 131.14

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 1 12 59520 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 0.25 0.37 40653.18

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 1 12 28800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.12 0.18 19670.89

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 1 19 60800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 0.25 0.38 41527.44

Street Sweeper offroad 90                          -               90 0.68 1 12 734.4 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 1 12 26880 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.11 0.17 18359.50

Tower Crane offroad                      240          240 1.00 1 10 2400 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.01 0.01 1639.24

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 1 24 71040 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 0.30 0.44 48521.54

Water Truck offroad 189                          -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 1 3 84 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.37

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 5 12 11100 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad        222 5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.31 1.69 5.04 0.00 0.00 0.00 269.88 0.00 0.00 269.88

Fugitive Dust 5550 lbs/ton 0.000166 0.0000249 0.92 0.14 0.92 0.14

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.6 85.6 16.9 0.2 2.2 1.3 184474.9 1.2 1.7 185012.5

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16

On-Road Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56

On-Road Crew Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On-Road Crew Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74
Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 8 5 243611 2 2 244341

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

5

TraPac 

Shaft 

Constru

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 2 6 3840 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 3.92 14.12 31.41 0.05 1.20 1.07 4652.56 0.35 0.00 4659.98 0.72 14.12 4.71 0.05 0.66 0.58 4652.56 0.06 0.00 4653.91

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 1 12 3543.12 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 2.84 9.21 19.54 0.04 0.70 0.62 4439.05 0.26 0.00 4444.44 0.52 9.21 2.93 0.04 0.38 0.34 4439.05 0.05 0.00 4440.04

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 1 8 957.6 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.80 2.56 5.99 0.01 0.20 0.18 1199.74 0.07 0.00 1201.26 0.15 2.56 0.90 0.01 0.11 0.10 1199.74 0.01 0.00 1200.02

Loader offroad 349                          -            349 0.54 2 6 2261.52 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259                          -            259 0.61 1 6 947.94 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.87 2.71 7.27 0.01 0.25 0.22 1187.64 0.08 0.00 1189.28 0.16 2.71 1.09 0.01 0.14 0.12 1187.64 0.01 0.00 1187.94

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 1 8 861.84 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.77 2.37 5.67 0.01 0.19 0.17 1079.77 0.07 0.00 1081.22 0.14 2.37 0.85 0.01 0.10 0.09 1079.77 0.01 0.00 1080.03

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.3 38.7 87.8 0.2 3.6 2.8 15550.2 1.0 0.0 15571.2 2.2 38.6 15.7 0.2 2.2 1.6 15550.2 0.2 0.0 15554.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 10.66 44.92 121.07 0.31 7.05 5.84 31697.93 0.09 0.08 31725.36 4.88 24.36 53.53 0.30 2.93 2.04 31697.93 0.09 0.08 31725.36

On-Road Truck onroad 130 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.91 4.22 11.31 0.00 0.08 0.08 629.25 0.00 0.00 629.25 0.73 3.95 11.81 0.00 0.00 0.00 629.25 0.00 0.00 629.25

On-Road Crew Vehicle onroad 20 20 400 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08

On-Road Crew Vehicle onroad 20 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15
Total 23 88 217 0 11 9 48069 1 0 48130 8 67 78 0 5 4 48069 0 0 48113

Phase

6

LAXT 

Shaft 

Constru

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 2 6 3840 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 1 12 3543.12 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 1 8 957.6 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349                          -            349 0.54 2 6 2261.52 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259                          -            259 0.61 1 6 947.94 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 1 8 861.84 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 2.4 1.7 15550.2 0.2 0.0 15554.2

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On-Road Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On-Road Crew Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On-Road Crew Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15
Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

7
Assemb

le TBM
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                          -            349 0.54 0 6 0 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                          -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

8

Offshor

e 

Tunnel

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad            -                          16             16 1.00 1 24 384 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.00 0.00 262.28

Compressor (2000 cfm) offroad            -                        400          400 1.00 1 12 4800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Crawler Crane offroad 500                          -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                          -            145 0.60 2 6 1044 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad                      160          160 1.00 1 3 480 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.00 0.00 327.85

Hydaulic Excavator - Large offroad 518                          -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                          -            349 0.54 2 6 2261.52 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259                          -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 1 24 1344 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.01 0.01 917.98

Shaft and Tunnel Lighting offroad            -                        200          200 1.00 1 24 4800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Shaft Pump offroad            -                          80             80 1.00 1 8 640 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.00 0.00 437.13

Shop (mechanical) offroad            -                          60             60 1.00 1 12 720 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.00 0.00 491.77

Shop (welding) offroad            -                          60             60 1.00 1 6 360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.00 0.00 245.89

Site Lighting offroad            -                             8               8 1.00 1 24 192 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.00 0.00 131.14

Slurry Circuit Pumps (discharge) offroad            -                    8,000       8,000 1.00 1 12 96000 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 2.72 0.60 65618.29 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 0.40 0.60 65569.65

Slurry Circuit Pumps (feed) offroad            -                    3,760       3,760 1.00 1 12 45120 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 1.28 0.28 30840.60 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 0.19 0.28 30817.74

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 1 19 60800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 0.25 0.38 41527.44

Street Sweeper offroad 90                          -               90 0.68 1 12 734.4 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 1 12 26880 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.11 0.17 18359.50

Tower Crane offroad                      240          240 1.00 1 10 2400 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.01 0.01 1639.24

Tunnel Ventilation Fans offroad            -                    3,600       3,600 1.00 1 24 86400 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 2.44 0.54 59056.46 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 0.36 0.54 59012.68

Water Truck offroad 189                          -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 1 3 84 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.37

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 5 12 11100 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad        282 5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82 0.40 2.15 6.40 0.00 0.01 0.01 342.82 0.00 0.00 342.82

Fugitive Dust 7050 lbs/ton 0.000166 0.0000249 1.17 0.18 1.17 0.18

10.8 86.2 149.5 0.2 6.2 5.0 231945.3 9.8 2.1 232797.4 4.7 86.1 18.2 0.2 2.4 1.3 231945.3 1.5 2.1 232623.4

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 282 16920 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 23.12 97.45 262.63 0.68 15.30 12.66 68760.13 0.19 0.18 68819.63 10.58 52.84 116.11 0.64 6.36 4.42 68760.13 0.19 0.18 68819.63

On-Road Truck onroad 282 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.97 9.15 24.53 0.00 0.18 0.17 1364.98 0.00 0.00 1364.98 1.58 8.57 25.62 0.00 0.00 0.00 1364.98 0.00 0.00 1364.98

On-Road Crew Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On-Road Crew Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74
Total 37 206 432 1 22 18 305929 10 3 306986 18 161 155 1 9 6 305929 2 3 306812

Equipment Specs

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

Emission Factor Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Daily Emission Rates (lbs/day)

On Site Total



Phase

9

SW 

Marine 

Shaft 

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 2 6 3840 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 1 12 3543.12 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 1 8 957.6 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349                          -            349 0.54 2 6 2261.52 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259                          -            259 0.61 1 6 947.94 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 1 8 861.84 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                          -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                          -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                          -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 2.4 1.7 15550.2 0.2 0.0 15554.2

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On-Road Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On-Road Crew Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On-Road Crew Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15
Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Phase

10

PV 

Shelf 

Riser 

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.480 3.765 3.233 0.007 0.203 0.181 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2018 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 0 6 0 g/hp-hr 0.416 1.522 3.117 0.005 0.118 0.105 549.583 0.038 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.414 3.288 2.759 0.006 0.146 0.130 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 0 12 0 g/hp-hr 0.325 1.139 1.916 0.006 0.069 0.061 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 0 8 0 g/hp-hr 0.334 1.189 2.146 0.006 0.072 0.064 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                          -            349 0.54 0 6 0 g/hp-hr 0.346 1.259 2.438 0.006 0.087 0.078 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                          -            259 0.61 0 6 0 g/hp-hr 0.369 1.247 2.804 0.006 0.095 0.085 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.442 3.727 3.133 0.007 0.189 0.168 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 0 8 0 g/hp-hr 0.355 1.218 2.277 0.006 0.077 0.068 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 3 2 2418 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77

Tugboat - Aux offroad           57                          -               57 0.43 3 2 147.06 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16

Crew Boats offroad        400                          -            400 0.45 3 2 1080 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71

Crew Boats - Aux offroad           25                          -               25 0.43 3 2 64.5 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.184 1.003 1.111 0.006 0.034 0.030 568.300 0.017 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.413 1.252 4.432 0.006 0.118 0.105 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.342 1.142 2.542 0.006 0.091 0.081 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 1 2 450 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.236 1.064 2.395 0.006 0.077 0.068 568.300 0.021 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad           16 5 g/idle-hr 8.947 43.349 119.963 0.063 0.669 0.615 6617.135 0.000 0.000 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.000166 0.0000249 0.07 0.01 0.07 0.01

2.1 46.0 37.8 0.1 1.1 0.9 8418.5 0.0 0.4 8537.7 2.1 46.0 37.8 0.1 1.1 0.9 8418.5 0.0 0.4 8537.7

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 16 960 g/mile 0.498 2.196 5.520 0.018 0.335 0.270 1843.150 0.005 0.005 1.05 4.65 11.68 0.04 0.71 0.57 3900.85 0.01 0.01 3904.22 0.60 3.02 6.38 0.04 0.37 0.26 3900.85 0.01 0.01 3904.22

On-Road Truck onroad 16 g/trip 2.969 14.451 39.988 0.000 0.226 0.208 2205.818 0.000 0.000 0.10 0.51 1.41 0.00 0.01 0.01 77.81 0.00 0.00 77.81 0.09 0.49 1.45 0.00 0.00 0.00 77.81 0.00 0.00 77.81

On-Road Crew Vehicle onroad 20 30 600 g/mile 0.134 1.120 0.090 0.004 0.034 0.019 392.094 0.042 0.039 0.18 1.48 0.12 0.01 0.04 0.03 518.64 0.05 0.05 535.71 0.18 1.48 0.12 0.01 0.04 0.03 518.64 0.05 0.05 535.71

On-Road Crew Vehicle onroad 30 g/trip 0.179 2.417 0.151 0.000 0.007 0.006 71.004 0.000 0.000 0.01 0.16 0.01 0.00 0.00 0.00 4.70 0.00 0.00 4.70 0.01 0.16 0.01 0.00 0.00 0.00 4.70 0.00 0.00 4.70
Total 3 53 51 0 2 2 12901 0 0 13041 3 51 45 0 1 1 12901 0 0 13041

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

11

PV 

Shelf 

Diffuser 

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 0 6 0 g/hp-hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 0 12 0 g/hp-hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 0 8 0 g/hp-hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                          -            349 0.54 0 6 0 g/hp-hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                          -            259 0.61 0 6 0 g/hp-hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 0 8 0 g/hp-hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 2 2 1612 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad           57                          -               57 0.43 2 2 98.04 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad        400                          -            400 0.45 1 2 360 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad           25                          -               25 0.43 1 2 21.5 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad        750                          -            750 0.43 1 8 2580 g/hp-hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.91 5.70 4.15 0.03 0.12 0.11 3232.39 0.08 0.00 3234.12 0.17 5.70 0.62 0.03 0.07 0.06 3232.39 0.02 0.00 3232.71

Pipe Barge offroad    2,000                          -         2,000 0.59 1 8 9440 g/hp-hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 7.83 24.96 81.49 0.12 2.04 1.82 11827.05 0.71 0.00 11841.89 1.43 24.96 12.22 0.12 1.12 0.99 11827.05 0.13 0.00 11829.77

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 2 8 5920 g/hp-hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 4.05 14.46 26.09 0.07 0.95 0.85 7416.97 0.37 0.00 7424.64 0.74 14.46 3.91 0.07 0.52 0.46 7416.97 0.07 0.00 7418.37

Service Vessel offroad        500                          -            500 0.45 1 2 450 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 1 4 510 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.34 1.29 2.51 0.01 0.08 0.08 638.96 0.03 0.00 639.61 0.06 1.29 0.38 0.01 0.05 0.04 638.96 0.01 0.00 639.08

Pump offroad        500                          -            500 0.74 1 8 2960 g/hp-hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 1.37 6.72 12.32 0.04 0.40 0.36 3708.48 0.12 0.00 3711.08 0.25 6.72 1.85 0.04 0.22 0.20 3708.48 0.02 0.00 3708.96

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad           16 5 g/idle-hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.03 0.13 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.000166 0.0000249 0.07 0.01 0.07 0.01

15.8 81.3 149.8 0.3 4.3 3.8 31975.2 1.3 0.2 32075.6 3.9 81.3 42.2 0.3 2.7 2.3 31975.2 0.3 0.2 32053.1

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 16 960 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.87 4.00 9.44 0.04 0.60 0.47 3899.65 0.01 0.01 3903.03 0.60 3.02 6.23 0.04 0.38 0.27 3899.65 0.01 0.01 3903.03

On-Road Truck onroad 16 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.10 0.50 1.42 0.00 0.01 0.01 78.11 0.00 0.00 78.11 0.09 0.49 1.45 0.00 0.00 0.00 78.11 0.00 0.00 78.11

On-Road Crew Vehicle onroad 20 30 600 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.16 1.28 0.10 0.01 0.04 0.03 516.92 0.05 0.05 532.88 0.16 1.28 0.10 0.01 0.04 0.03 516.92 0.05 0.05 532.88

On-Road Crew Vehicle onroad 30 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 4.68 0.00 0.00 4.68 0.01 0.13 0.01 0.00 0.00 0.00 4.68 0.00 0.00 4.68
Total 17 87 160 0 5 4 36455 1 0 36575 5 86 50 0 3 3 36455 0 0 36552

Phase

12

Existing 

Ocean 

Outfalls 

Rehabil

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Backhoe/Loader offroad 120                          -            120 0.55 0 18 0 g/hp-hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                        400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                          -            500 0.64 0 6 0 g/hp-hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                          -            145 0.60 0 6 0 g/hp-hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                      160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                          -            518 0.57 0 12 0 g/hp-hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                          -            210 0.57 0 8 0 g/hp-hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                          -            349 0.54 0 6 0 g/hp-hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                          -            259 0.61 0 6 0 g/hp-hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                        140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                             8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                          -               90 0.68 0 12 0 g/hp-hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                      240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                          -            189 0.57 0 8 0 g/hp-hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad    1,300                          -         1,300 0.31 2 2 1612 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad           57                          -               57 0.43 2 2 98.04 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad        400                          -            400 0.45 1 2 360 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad           25                          -               25 0.43 1 2 21.5 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad        750                          -            750 0.43 0 8 0 g/hp-hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad    2,000                          -         2,000 0.59 0 8 0 g/hp-hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                          -            250 0.51 0 8 0 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                          -            500 0.45 1 2 450 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad        185                          -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                          -            250 0.51 0 4 0 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                          -            500 0.74 0 8 0 g/hp-hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time (min) 
a Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8 1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Truck onroad 0 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 20 20 400 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25

On-Road Crew Vehicle onroad 20 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12
Total 1 29 23 0 1 1 5480 0 0 5563 1 29 23 0 1 1 5480 0 0 5563

a Per CARB Regulations "A driver of a diesel-fueled motor vehicle with a gross vehicle weight rating (GVWR) greater than 10,000 pounds is prohibited from idling the vehicle's primary engine for more than 5 minutes at any location." Available http://www.arb.ca.gov/enf/diesel.htm#cmvidling.

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total



GHG EMISSIONS BY PHASE

Start Date

Duration 

(Months)
CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM Mobilization 1/1/2015 15                    -                      -                      -                      -                      -                      -                      -                      -   

2 JWPCP East Shaft Construction 1/1/2015 12             5,817                     0                     0             5,825             5,817                     0                     0             5,823 

3 Assemble TBM 4/1/2016 3                    -                      -                      -                      -                      -                      -                      -                      -   

4 Onshore Tunnel 7/1/2016 24           59,073                     2                     1           59,284           59,073                     0                     1           59,250 

5 TraPac Shaft Construction 4/1/2016 12             5,820                     0                     0             5,828             5,820                     0                     0             5,825 

6 LAXT Shaft Construction 1/1/2015 15             7,272                     0                     0             7,281             7,272                     0                     0             7,278 

7 Assemble TBM 4/1/2016 3                    -                      -                      -                      -                      -                      -                      -                      -   

8 Offshore Tunnel 7/1/2016 61         185,717                     6                     2         186,358         185,717                     1                     2         186,253 

9 SW Marine Shaft Construction 7/1/2015 12             5,833                     0                     0             5,841             5,833                     0                     0             5,839 

10 PV Shelf Riser Construction 4/1/2018 24             3,133                     0                     0             3,167             3,133                     0                     0             3,167 

11 PV Shelf Diffuser Construction 4/1/2020 12             4,414                     0                     0             4,428             4,414                     0                     0             4,426 

12 Existing Ocean Outfalls Rehabilitation 4/1/2020 9                 499                     0                     0                 507                 499                     0                     0                 507 

Total 278,519       278,368       

Amortized Total 9,284            9,279            

Conversion: Short Tons to Metric Tons

0.9071847

Unmitigated Emissions (Metric Tons per Phase) Mitigated Emissions (Metric Tons per Phase)

Phase



Project Construction GHG Calculations   
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Phase Start Date

D

uJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 TBM Mobilization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 JWPCP West Shaft Construction 1 1 1 1 1 1 1 1 1 1 1 1

3 Assemble TBM 1 1 1

4 Onshore Tunnel 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 Angels Gate Shaft Construction 1 1 1 1 1 1 1 1 1

6 PV Shelf Riser Construction 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7 PV Shelf Diffuser Construction 1 1 1 1 1 1 1 1 1 1 1 1

8 Existing Ocean Outfalls Rehabilitation 1 1 1 1 1 1 1 1 1

Timeslice

PROGRAM

P

oJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 JWPCP Solids Processing 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 SJCWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3 POWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 LCWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 LBWRP – Process Optimization 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6 SJCWRP Plant Expansion 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OVERLAPING PHASES -->
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GHG EMISSION CALCULATIONS

Phase

1 TBM Mobilization Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                 -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2015 Change House offroad           -                  16            16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad           -                400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                 -            500 0.64 0 6 0 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                 -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad              160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                 -            518 0.57 0 12 0 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                 -            210 0.57 0 8 0 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                 -            349 0.54 0 6 0 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                 -            259 0.61 0 6 0 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad           -                  56            56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad           -                140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad           -                  80            80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad           -                  60            60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad           -                  60            60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad           -                    8              8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad           -             4,960      4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad           -             2,400      2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad           -             3,200      3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                 -              90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad           -             2,240      2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad              240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad           -             2,960      2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                 -            189 0.57 0 8 0 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad           -                  28            28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                 -        1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad          57                 -              57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                 -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad          25                 -              25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                 -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                 -        2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                 -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                 -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                 -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                 -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad           -   5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000 0.000 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2
JWPCP West Shaft 

Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                 -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2015 Change House offroad           -                  16            16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad           -                400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                 -            500 0.64 2 6 3840 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145                 -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad              160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                 -            518 0.57 1 12 3543.12 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210                 -            210 0.57 1 8 957.6 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349                 -            349 0.54 2 6 2261.52 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259                 -            259 0.61 1 6 947.94 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad           -                  56            56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad           -                140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad           -                  80            80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad           -                  60            60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad           -                  60            60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad           -                    8              8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad           -             4,960      4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad           -             2,400      2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad           -             3,200      3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                 -              90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad           -             2,240      2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad              240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad           -             2,960      2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                 -            189 0.57 1 8 861.84 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad           -                  28            28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                 -        1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad          57                 -              57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                 -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad          25                 -              25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                 -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                 -        2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                 -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                 -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                 -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                 -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000 0.000 0.00 0.00 0.00 0.00

11.9 40.1 97.2 0.2 3.4 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 1.9 1.7 15550.2 0.2 0.0 15554.2

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On-Road Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On-Road Crew Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On-Road Crew Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 11 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Unmitigated Daily Emission Rates (lbs/day) Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)Equipment Specs Daily Emission Rates (lbs/day)

On Site Total

Emission Factor

On Site Total

Equipment Specs Emission Factor



Phase

3 Assemble TBM Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                 -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2016 Change House offroad           -                  16            16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad           -                400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                 -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                 -            145 0.60 0 6 0 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad              160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                 -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                 -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                 -            349 0.54 0 6 0 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                 -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad           -                  56            56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad           -                140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad           -                  80            80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad           -                  60            60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad           -                  60            60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad           -                    8              8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad           -             4,960      4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad           -             2,400      2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad           -             3,200      3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                 -              90 0.68 0 12 0 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad           -             2,240      2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad              240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad           -             2,960      2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                 -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad           -                  28            28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                 -        1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad          57                 -              57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                 -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad          25                 -              25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                 -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                 -        2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                 -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                 -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                 -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                 -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad           -   5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.00017 0.000025 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Onshore Tunnel Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                 -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2016 Change House offroad           -                  16            16 1.00 1 24 384 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.00 0.00 262.28

Compressor (2000 cfm) offroad           -                400          400 1.00 1 12 4800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Crawler Crane offroad 500                 -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                 -            145 0.60 2 6 1044 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad              160          160 1.00 1 3 480 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.00 0.00 327.85

Hydaulic Excavator - Large offroad 518                 -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                 -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                 -            349 0.54 2 6 2261.52 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259                 -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad           -                  56            56 1.00 1 24 1344 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.01 0.01 917.98

Shaft and Tunnel Lighting offroad           -                140          140 1.00 1 24 3360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.01 0.02 2294.94

Shaft Pump offroad           -                  80            80 1.00 1 8 640 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.00 0.00 437.13

Shop (mechanical) offroad           -                  60            60 1.00 1 12 720 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.00 0.00 491.77

Shop (welding) offroad           -                  60            60 1.00 1 6 360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.00 0.00 245.89

Site Lighting offroad           -                    8              8 1.00 1 24 192 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.00 0.00 131.14

Slurry Circuit Pumps (discharge) offroad           -             4,960      4,960 1.00 1 12 59520 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 0.25 0.37 40653.18

Slurry Circuit Pumps (feed) offroad           -             2,400      2,400 1.00 1 12 28800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.12 0.18 19670.89

Slurry Separation Plant offroad           -             3,200      3,200 1.00 1 19 60800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 0.25 0.38 41527.44

Street Sweeper offroad 90                 -              90 0.68 1 12 734.4 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad           -             2,240      2,240 1.00 1 12 26880 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.11 0.17 18359.50

Tower Crane offroad              240          240 1.00 1 10 2400 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.01 0.01 1639.24

Tunnel Ventilation Fans offroad           -             2,960      2,960 1.00 1 24 71040 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 0.30 0.44 48521.54

Water Truck offroad 189                 -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad           -                  28            28 1.00 1 3 84 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.37

Tugboats offroad     1,300                 -        1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad          57                 -              57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                 -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad          25                 -              25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                 -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                 -        2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                 -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                 -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                 -            185 1.00 5 12 11100 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad        250                 -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        222 5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.31 1.69 5.04 0.00 0.00 0.00 269.88 0.00 0.00 269.88

Fugitive Dust 5550 lbs/ton 0.00017 0.000025 0.92 0.14 0.46 0.07

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.6 85.6 16.9 0.2 1.7 1.2 184474.9 1.2 1.7 185012.5

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16
On-Road Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56
On-Road Crew Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95
On-Road Crew Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 7 5 243611 2 2 244341

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor



Phase

5
Angels Gate Shaft 

Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                 -            120 0.55 0 18 0 g/hp-hr 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2019 Change House offroad           -                  16            16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad           -                400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                 -            500 0.64 2 6 3840 g/hp-hr 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000 3.34 12.38 24.11 0.05 0.90 0.80 4652.56 0.30 0.00 4658.88 0.61 12.38 3.62 0.05 0.49 0.44 4652.56 0.06 0.00 4653.71

Forklift offroad 145                 -            145 0.60 0 6 0 g/hp-hr 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad              160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                 -            518 0.57 1 12 3543.12 g/hp-hr 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000 2.40 8.79 13.07 0.04 0.47 0.42 4439.05 0.22 0.00 4443.59 0.44 8.79 1.96 0.04 0.26 0.23 4439.05 0.04 0.00 4439.88

Hydaulic Excavator - Medium offroad 210                 -            210 0.57 1 8 957.6 g/hp-hr 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000 0.66 2.49 3.92 0.01 0.13 0.12 1199.74 0.06 0.00 1201.00 0.12 2.49 0.59 0.01 0.07 0.06 1199.74 0.01 0.00 1199.97

Loader offroad 349                 -            349 0.54 2 6 2261.52 g/hp-hr 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000 1.64 6.12 10.85 0.03 0.39 0.35 2833.38 0.15 0.00 2836.49 0.30 6.12 1.63 0.03 0.21 0.19 2833.38 0.03 0.00 2833.95

Motor Grader offroad 259                 -            259 0.61 1 6 947.94 g/hp-hr 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000 0.73 2.57 5.24 0.01 0.18 0.16 1187.64 0.07 0.00 1189.02 0.13 2.57 0.79 0.01 0.10 0.09 1187.64 0.01 0.00 1187.89

Office Trailers offroad           -                  56            56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad           -                140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad           -                  80            80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad           -                  60            60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad           -                  60            60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad           -                    8              8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad           -             4,960      4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad           -             2,400      2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad           -             3,200      3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                 -              90 0.68 0 12 0 g/hp-hr 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad           -             2,240      2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad              240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad           -             2,960      2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                 -            189 0.57 1 8 861.84 g/hp-hr 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000 0.63 2.29 3.76 0.01 0.13 0.11 1079.77 0.06 0.00 1080.97 0.12 2.29 0.56 0.01 0.07 0.06 1079.77 0.01 0.00 1079.99

Worker Hoist offroad           -                  28            28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                 -        1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad          57                 -              57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                 -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad          25                 -              25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                 -            750 0.43 0 8 0 g/hp-hr 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                 -        2,000 0.59 0 8 0 g/hp-hr 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                 -            250 0.51 0 8 0 g/hp-hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                 -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                 -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                 -            250 0.51 0 4 0 g/hp-hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 8.727 43.027 120.566 0.063 0.585 0.538 6617.135 0.000 0.000 0.21 1.03 2.88 0.00 0.01 0.01 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.00017 0.000025 0.54 0.08 0.27 0.04

9.6 35.7 63.8 0.2 2.8 2.1 15550.2 0.8 0.0 15568.0 1.9 35.6 12.1 0.2 1.5 1.1 15550.2 0.2 0.0 15553.4

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.451 2.032 4.942 0.018 0.306 0.243 1842.488 0.005 0.005 7.76 34.93 84.99 0.31 5.26 4.19 31683.00 0.09 0.08 31710.43 4.91 24.55 51.18 0.32 3.05 2.15 31683.00 0.09 0.08 31710.43
On-Road Truck onroad 130 g/trip 2.919 14.346 40.202 0.000 0.195 0.179 2196.372 0.000 0.000 0.84 4.11 11.52 0.00 0.06 0.05 629.47 0.00 0.00 629.47 0.73 3.96 11.80 0.00 0.00 0.00 629.47 0.00 0.00 629.47
On-Road Crew Vehicle onroad 20 20 400 g/mile 0.129 1.043 0.083 0.004 0.034 0.019 391.398 0.040 0.038 0.11 0.92 0.07 0.00 0.03 0.02 345.15 0.04 0.03 356.16 0.11 0.92 0.07 0.00 0.03 0.02 345.15 0.04 0.03 356.16
On-Road Crew Vehicle onroad 20 g/trip 0.161 2.214 0.136 0.000 0.007 0.006 70.846 0.000 0.000 0.01 0.10 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.10 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12

Total 18 75 158 0 8 6 48053 1 0 48109 7 64 72 0 5 3 48053 0 0 48095

Phase

6
PV Shelf Riser 

Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                 -            120 0.55 0 18 0 g/hp-hr 0.480 3.765 3.233 0.007 0.203 0.181 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2018 Change House offroad           -                  16            16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad           -                400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                 -            500 0.64 0 6 0 g/hp-hr 0.416 1.522 3.117 0.005 0.118 0.105 549.583 0.038 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                 -            145 0.60 0 6 0 g/hp-hr 0.414 3.288 2.759 0.006 0.146 0.130 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad              160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                 -            518 0.57 0 12 0 g/hp-hr 0.325 1.139 1.916 0.006 0.069 0.061 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                 -            210 0.57 0 8 0 g/hp-hr 0.334 1.189 2.146 0.006 0.072 0.064 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                 -            349 0.54 0 6 0 g/hp-hr 0.346 1.259 2.438 0.006 0.087 0.078 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                 -            259 0.61 0 6 0 g/hp-hr 0.369 1.247 2.804 0.006 0.095 0.085 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad           -                  56            56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad           -                140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad           -                  80            80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad           -                  60            60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad           -                  60            60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad           -                    8              8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad           -             4,960      4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad           -             2,400      2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad           -             3,200      3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                 -              90 0.68 0 12 0 g/hp-hr 0.442 3.727 3.133 0.007 0.189 0.168 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad           -             2,240      2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad              240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad           -             2,960      2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                 -            189 0.57 0 8 0 g/hp-hr 0.355 1.218 2.277 0.006 0.077 0.068 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad           -                  28            28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                 -        1,300 0.31 3 2 2418 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77 1.21 26.65 21.78 0.03 0.59 0.54 4882.47 0.03 0.22 4951.77

Tugboat - Aux offroad          57                 -              57 0.43 3 2 147.06 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16 0.07 1.62 1.32 0.00 0.04 0.03 296.95 0.00 0.01 301.16

Crew Boats offroad        400                 -            400 0.45 3 2 1080 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71 0.54 11.90 9.73 0.01 0.26 0.24 2180.76 0.01 0.10 2211.71

Crew Boats - Aux offroad          25                 -              25 0.43 3 2 64.5 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09 0.03 0.71 0.58 0.00 0.02 0.01 130.24 0.00 0.01 132.09

Crane Barge offroad        750                 -            750 0.43 0 8 0 g/hp-hr 0.184 1.003 1.111 0.006 0.034 0.030 568.300 0.017 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                 -        2,000 0.59 0 8 0 g/hp-hr 0.413 1.252 4.432 0.006 0.118 0.105 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                 -            250 0.51 0 8 0 g/hp-hr 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.342 1.142 2.542 0.006 0.091 0.081 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                 -            500 0.45 1 2 450 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad        185                 -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                 -            250 0.51 0 4 0 g/hp-hr 0.342 1.179 2.864 0.006 0.095 0.084 568.300 0.031 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.236 1.064 2.395 0.006 0.077 0.068 568.300 0.021 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad          16 5 g/idle-hr 8.947 43.349 119.963 0.063 0.669 0.615 6617.135 0.000 0.000 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.00017 0.000025 0.07 0.01 0.03 0.00

2.1 46.0 37.8 0.1 1.1 0.9 8418.5 0.0 0.4 8537.7 2.1 46.0 37.8 0.1 1.0 0.9 8418.5 0.0 0.4 8537.7

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 16 960 g/mile 0.498 2.196 5.520 0.018 0.335 0.270 1843.150 0.005 0.005 1.05 4.65 11.68 0.04 0.71 0.57 3900.85 0.01 0.01 3904.22 0.60 3.02 6.38 0.04 0.37 0.26 3900.85 0.01 0.01 3904.22
On-Road Truck onroad 16 g/trip 2.969 14.451 39.988 0.000 0.226 0.208 2205.818 0.000 0.000 0.10 0.51 1.41 0.00 0.01 0.01 77.81 0.00 0.00 77.81 0.09 0.49 1.45 0.00 0.00 0.00 77.81 0.00 0.00 77.81
On-Road Crew Vehicle onroad 20 30 600 g/mile 0.134 1.120 0.090 0.004 0.034 0.019 392.094 0.042 0.039 0.18 1.48 0.12 0.01 0.04 0.03 518.64 0.05 0.05 535.71 0.18 1.48 0.12 0.01 0.04 0.03 518.64 0.05 0.05 535.71
On-Road Crew Vehicle onroad 30 g/trip 0.179 2.417 0.151 0.000 0.007 0.006 71.004 0.000 0.000 0.01 0.16 0.01 0.00 0.00 0.00 4.70 0.00 0.00 4.70 0.01 0.16 0.01 0.00 0.00 0.00 4.70 0.00 0.00 4.70

Total 3 53 51 0 2 2 12901 0 0 13041 3 51 45 0 1 1 12901 0 0 13041

Equipment Specs Mitigated Daily Emission Rates (lbs/day)Emission Factor Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

On Site Total



Phase

7
PV Shelf Diffuser 

Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                 -            120 0.55 0 18 0 g/hp-hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2020 Change House offroad           -                  16            16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad           -                400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                 -            500 0.64 0 6 0 g/hp-hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                 -            145 0.60 0 6 0 g/hp-hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad              160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                 -            518 0.57 0 12 0 g/hp-hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                 -            210 0.57 0 8 0 g/hp-hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                 -            349 0.54 0 6 0 g/hp-hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                 -            259 0.61 0 6 0 g/hp-hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad           -                  56            56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad           -                140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad           -                  80            80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad           -                  60            60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad           -                  60            60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad           -                    8              8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad           -             4,960      4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad           -             2,400      2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad           -             3,200      3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                 -              90 0.68 0 12 0 g/hp-hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad           -             2,240      2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad              240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad           -             2,960      2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                 -            189 0.57 0 8 0 g/hp-hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad           -                  28            28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                 -        1,300 0.31 2 2 1612 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad          57                 -              57 0.43 2 2 98.04 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad        400                 -            400 0.45 1 2 360 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad          25                 -              25 0.43 1 2 21.5 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad        750                 -            750 0.43 1 8 2580 g/hp-hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.91 5.70 4.15 0.03 0.12 0.11 3232.39 0.08 0.00 3234.12 0.17 5.70 0.62 0.03 0.07 0.06 3232.39 0.02 0.00 3232.71

Pipe Barge offroad     2,000                 -        2,000 0.59 1 8 9440 g/hp-hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 7.83 24.96 81.49 0.12 2.04 1.82 11827.05 0.71 0.00 11841.89 1.43 24.96 12.22 0.12 1.12 0.99 11827.05 0.13 0.00 11829.77

Dump Barge offroad        250                 -            250 0.51 0 8 0 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                 -            500 0.74 2 8 5920 g/hp-hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 4.05 14.46 26.09 0.07 0.95 0.85 7416.97 0.37 0.00 7424.64 0.74 14.46 3.91 0.07 0.52 0.46 7416.97 0.07 0.00 7418.37

Service Vessel offroad        500                 -            500 0.45 1 2 450 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad        185                 -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                 -            250 0.51 1 4 510 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.34 1.29 2.51 0.01 0.08 0.08 638.96 0.03 0.00 639.61 0.06 1.29 0.38 0.01 0.05 0.04 638.96 0.01 0.00 639.08

Pump offroad        500                 -            500 0.74 1 8 2960 g/hp-hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 1.37 6.72 12.32 0.04 0.40 0.36 3708.48 0.12 0.00 3711.08 0.25 6.72 1.85 0.04 0.22 0.20 3708.48 0.02 0.00 3708.96

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad          16 5 g/idle-hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.03 0.13 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.00017 0.000025 0.07 0.01 0.03 0.00

15.8 81.3 149.8 0.3 4.3 3.8 31975.2 1.3 0.2 32075.6 3.9 81.3 42.2 0.3 2.6 2.3 31975.2 0.3 0.2 32053.1

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 16 960 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.87 4.00 9.44 0.04 0.60 0.47 3899.65 0.01 0.01 3903.03 0.60 3.02 6.23 0.04 0.38 0.27 3899.65 0.01 0.01 3903.03
On-Road Truck onroad 16 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.10 0.50 1.42 0.00 0.01 0.01 78.11 0.00 0.00 78.11 0.09 0.49 1.45 0.00 0.00 0.00 78.11 0.00 0.00 78.11
On-Road Crew Vehicle onroad 20 30 600 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.16 1.28 0.10 0.01 0.04 0.03 516.92 0.05 0.05 532.88 0.16 1.28 0.10 0.01 0.04 0.03 516.92 0.05 0.05 532.88
On-Road Crew Vehicle onroad 30 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 4.68 0.00 0.00 4.68 0.01 0.13 0.01 0.00 0.00 0.00 4.68 0.00 0.00 4.68

Total 17 87 160 0 5 4 36455 1 0 36575 5 86 50 0 3 3 36455 0 0 36552

Phase

8

Existing Ocean 

Outfalls 

Rehabilitation

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                 -            120 0.55 0 18 0 g/hp-hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2020 Change House offroad           -                  16            16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad           -                400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                 -            500 0.64 0 6 0 g/hp-hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                 -            145 0.60 0 6 0 g/hp-hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad              160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                 -            518 0.57 0 12 0 g/hp-hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                 -            210 0.57 0 8 0 g/hp-hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                 -            349 0.54 0 6 0 g/hp-hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                 -            259 0.61 0 6 0 g/hp-hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad           -                  56            56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad           -                140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad           -                  80            80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad           -                  60            60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad           -                  60            60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad           -                    8              8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad           -             4,960      4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad           -             2,400      2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad           -             3,200      3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                 -              90 0.68 0 12 0 g/hp-hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad           -             2,240      2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad              240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad           -             2,960      2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                 -            189 0.57 0 8 0 g/hp-hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad           -                  28            28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                 -        1,300 0.31 2 2 1612 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad          57                 -              57 0.43 2 2 98.04 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad        400                 -            400 0.45 1 2 360 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad          25                 -              25 0.43 1 2 21.5 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad        750                 -            750 0.43 0 8 0 g/hp-hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                 -        2,000 0.59 0 8 0 g/hp-hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                 -            250 0.51 0 8 0 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                 -            500 0.45 1 2 450 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad        185                 -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                 -            250 0.51 0 4 0 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                 -            500 0.74 0 8 0 g/hp-hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad           -   5 g/idle-hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.00017 0.000025 0.00 0.00 0.00 0.00

1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8 1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 20 20 400 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25
On-Road Crew Vehicle onroad 20 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12

Total 1 29 23 0 1 1 5480 0 0 5563 1 29 23 0 1 1 5480 0 0 5563

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

On Site Total

Emission Factor Daily Emission Rates (lbs/day)

a Per CARB Regulations "A driver of a diesel-fueled motor vehicle with a gross vehicle weight rating (GVWR) greater than 10,000 pounds is prohibited from idling the vehicle's primary engine for more than 5 minutes at any location." Available http://www.arb.ca.gov/enf/diesel.htm#cmvidling.

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

Equipment Specs

On Site Total



GHG'S BY PHASE

Start Date

Duration 

(Months)
CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM Mobilization 1/1/2015 15                    -                      -                      -                                    -                      -                      -                      -                      -   

2 JWPCP West Shaft Construction 1/1/2015 12             5,817                     0                     0                            5,825             5,817                     0                     0             5,823 

3 Assemble TBM 4/1/2016 3                    -                      -                      -                                    -                      -                      -                      -                      -   

4 Onshore Tunnel 7/1/2016 61         147,886                     5                     1                       148,413         147,886                     1                     1         148,329 

5 Angels Gate Shaft Construction 4/1/2019 9             4,380                     0                     0                            4,385             4,380                     0                     0             4,383 

6 PV Shelf Riser Construction 4/1/2018 24             3,133                     0                     0                            3,167             3,133                     0                     0             3,167 

7 PV Shelf Diffuser Construction 4/1/2020 12             4,414                     0                     0                            4,428             4,414                     0                     0             4,426 

8 Existing Ocean Outfalls Rehabilitation 4/1/2020 9                 499                     0                     0                               507                 499                     0                     0                 507 

9 0 1/0/1900 0                    -                      -                      -                                    -                      -                      -                      -                      -   

10 0 1/0/1900 0                    -                      -                      -                                    -                      -                      -                      -                      -   

11 0 1/0/1900 0                    -                      -                      -                                    -                      -                      -                      -                      -   

12 0 1/0/1900 0                    -                      -                      -                                    -                      -                      -                      -                      -   

Total 166,725                      166,635       

Amortized Total 5,558                          5,554            

Conversion: Short Tons to Metric Tons

0.9071847

Unmitigated Emissions (Metric Tons per Phase) Mitigated Emissions (Metric Tons per Phase)

Phase



Project Construction GHG Calculations   

Alternative 4 



Project and Program Schedule and Max Overlap

Start Date

Duration 

(Months) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 TBM Mobilization ######## 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 JWPCP West Shaft Construction ######## 12 1 1 1 1 1 1 1 1 1 1 1 1

3 Assemble TBM ######## 3 1 1 1

4 Onshore Tunnel ######## 49 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 Royal Palms Beach Construction ######## 9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6 Existing Ocean Outfalls Rehabilitation ######## 9 1 1 1 1 1 1 1 1 1

Timeslice

Possible 

Start 

Date

Possible 

End Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

JWPCP Solids Processing
######## 1/1/2050 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SJCWRP – Process Optimization
######## ########## 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

POWRP – Process Optimization
######## ########## 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

LCWRP – Process Optimization
######## ########## 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

LBWRP – Process Optimization
######## ########## 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SJCWRP Plant Expansion
######## ########## 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OVERLAPING PHASES -->

2050

PROGRAM

NO PROGRAM CONSTRUCTION WRP and JWPCP overlap with onshore 

and offshore tunneling
WRP and JWPCP overlap with offshore tunneling

WRP and JWPCP 

overlap with 
JWPCP  Solids Processing overlap with offshore tunneling and SP Riser construction

JWPCP  Solids Processing overlap with offshore tunneling,  SP 

Diffuser Construction, and Existing Ocean Outfall  

JWPCP  Solids 

Processing overlap 

JWPCP  Solids 

Processing overlap 
Just SJCWRP Plant Expansion

2020 2021 2022 2035 20402015 2016 2017 2018 2019

2015 2016 2017 2018 2019 2020 2021 2022

Project

A - 1, 2 B - 1 C - 3 D - 4 E - 4, 5, 6 F - 4, 5 G - 5



PROJECT EMISSION CALCULATIONS

Phase

1 TBM Mobilization Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.0002 0.00002 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2
JWPCP West Shaft 

Site Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 2 6 3840 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 1 12 3543.12 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 1 8 957.6 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259                         -            259 0.61 1 6 947.94 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 1 8 861.84 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) 
a Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.0002 0.00002 0.54 0.08 0.54 0.08

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.3 40.0 17.1 0.2 2.4 1.7 15550.2 0.2 0.0 15554.2

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05

On-Road Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98

On-Road Crew Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35

On-Road Crew Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15
Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Emission Factor

Daily Emission Rates (lbs/day)Emission Factor

On Site Total

Equipment Specs Unmitigated Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs



Phase

3 Assemble TBM Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.0002 0.00002 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Tunneling Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 Change House offroad            -                          16             16 1.00 1 24 384 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.00 0.00 262.28

Compressor (2000 cfm) offroad            -                       400          400 1.00 1 12 4800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.02 0.03 3278.48

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 2 6 1044 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad                     160          160 1.00 1 3 480 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.00 0.00 327.85

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 1 24 1344 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.01 0.01 917.98

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 1 24 3360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.01 0.02 2294.94

Shaft Pump offroad            -                          80             80 1.00 1 8 640 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.00 0.00 437.13

Shop (mechanical) offroad            -                          60             60 1.00 1 12 720 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.00 0.00 491.77

Shop (welding) offroad            -                          60             60 1.00 1 6 360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.00 0.00 245.89

Site Lighting offroad            -                            8               8 1.00 1 24 192 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.00 0.00 131.14

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 1 12 59520 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 0.25 0.37 40653.18

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 1 12 28800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.12 0.18 19670.89

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 1 19 60800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 0.25 0.38 41527.44

Street Sweeper offroad 90                         -               90 0.68 1 12 734.4 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 1 12 26880 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.11 0.17 18359.50

Tower Crane offroad                     240          240 1.00 1 10 2400 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.01 0.01 1639.24

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 1 24 71040 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 0.30 0.44 48521.54

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 1 3 84 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.37

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 5 12 11100 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        222 5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.31 1.69 5.04 0.00 0.00 0.00 269.88 0.00 0.00 269.88

Fugitive Dust 5550 lbs/ton 0.0002 0.00002 0.92 0.14 0.92 0.14

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.6 85.6 16.9 0.2 2.2 1.3 184474.9 1.2 1.7 185012.5

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16

On-Road Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56

On-Road Crew Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95

On-Road Crew Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74
Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 8 5 243611 2 2 244341

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)Emission Factor

Emission Factor Daily Emission Rates (lbs/day)

Daily Emission Rates (lbs/day)

On Site Total

On Site Total

Equipment Specs

Equipment Specs



Phase

5
Royal Palms Shaft 

Site Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2019 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 2 6 3840 g/hp-hr 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000 3.34 12.38 24.11 0.05 0.90 0.80 4652.56 0.30 0.00 4658.88 0.61 12.38 3.62 0.05 0.49 0.44 4652.56 0.06 0.00 4653.71

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 1 12 3543.12 g/hp-hr 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000 2.40 8.79 13.07 0.04 0.47 0.42 4439.05 0.22 0.00 4443.59 0.44 8.79 1.96 0.04 0.26 0.23 4439.05 0.04 0.00 4439.88

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 1 8 957.6 g/hp-hr 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000 0.66 2.49 3.92 0.01 0.13 0.12 1199.74 0.06 0.00 1201.00 0.12 2.49 0.59 0.01 0.07 0.06 1199.74 0.01 0.00 1199.97

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000 1.64 6.12 10.85 0.03 0.39 0.35 2833.38 0.15 0.00 2836.49 0.30 6.12 1.63 0.03 0.21 0.19 2833.38 0.03 0.00 2833.95

Motor Grader offroad 259                         -            259 0.61 1 6 947.94 g/hp-hr 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000 0.73 2.57 5.24 0.01 0.18 0.16 1187.64 0.07 0.00 1189.02 0.13 2.57 0.79 0.01 0.10 0.09 1187.64 0.01 0.00 1187.89

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 1 8 861.84 g/hp-hr 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000 0.63 2.29 3.76 0.01 0.13 0.11 1079.77 0.06 0.00 1080.97 0.12 2.29 0.56 0.01 0.07 0.06 1079.77 0.01 0.00 1079.99

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 8.727 43.027 120.566 0.063 0.585 0.538 6617.135 0.000 0.000 0.21 1.03 2.88 0.00 0.01 0.01 158.04 0.00 0.00 158.04 0.18 0.99 2.95 0.00 0.00 0.00 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.0002 0.00002 0.54 0.08 0.54 0.08

9.6 35.7 63.8 0.2 2.8 2.1 15550.2 0.8 0.0 15568.0 1.9 35.6 12.1 0.2 1.8 1.2 15550.2 0.2 0.0 15553.4

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.451 2.032 4.942 0.018 0.306 0.243 1842.488 0.005 0.005 7.76 34.93 84.99 0.31 5.26 4.19 31683.00 0.09 0.08 31710.43 4.91 24.55 51.18 0.32 3.05 2.15 31683.00 0.09 0.08 31710.43

On-Road Truck onroad 130 g/trip 2.919 14.346 40.202 0.000 0.195 0.179 2196.372 0.000 0.000 0.84 4.11 11.52 0.00 0.06 0.05 629.47 0.00 0.00 629.47 0.73 3.96 11.80 0.00 0.00 0.00 629.47 0.00 0.00 629.47

On-Road Crew Vehicle onroad 20 20 400 g/mile 0.129 1.043 0.083 0.004 0.034 0.019 391.398 0.040 0.038 0.11 0.92 0.07 0.00 0.03 0.02 345.15 0.04 0.03 356.16 0.11 0.92 0.07 0.00 0.03 0.02 345.15 0.04 0.03 356.16

On-Road Crew Vehicle onroad 20 g/trip 0.161 2.214 0.136 0.000 0.007 0.006 70.846 0.000 0.000 0.01 0.10 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.10 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12
Total 18 75 158 0 8 6 48053 1 0 48109 7 64 72 0 5 3 48053 0 0 48095

Phase

6

Existing Ocean 

Outfalls 

Rehabilitation

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.402 3.736 2.706 0.007 0.142 0.126 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.374 1.410 2.598 0.005 0.097 0.086 549.583 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.358 3.288 2.141 0.006 0.112 0.099 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.290 1.115 1.461 0.006 0.053 0.047 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.296 1.172 1.606 0.006 0.055 0.049 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.313 1.202 1.936 0.006 0.070 0.062 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.331 1.215 2.235 0.006 0.076 0.068 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.385 3.719 2.621 0.007 0.135 0.120 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.316 1.198 1.718 0.006 0.059 0.052 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 2 2 1612 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18 0.80 17.77 14.52 0.02 0.39 0.36 3254.98 0.02 0.15 3301.18

Tugboat - Aux offroad           57                         -               57 0.43 2 2 98.04 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77 0.05 1.08 0.88 0.00 0.02 0.02 197.96 0.00 0.01 200.77

Crew Boats offroad        400                         -            400 0.45 1 2 360 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24 0.18 3.97 3.24 0.00 0.09 0.08 726.92 0.00 0.03 737.24

Crew Boats - Aux offroad           25                         -               25 0.43 1 2 21.5 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03 0.01 0.24 0.19 0.00 0.01 0.00 43.41 0.00 0.00 44.03

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.161 1.003 0.730 0.006 0.021 0.019 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.376 1.199 3.916 0.006 0.098 0.087 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.310 1.108 1.999 0.006 0.073 0.065 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 1 2 450 g/hp-hr 0.226 5.000 4.085 0.006 0.110 0.101 915.918 0.005 0.042 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55 0.22 4.96 4.05 0.01 0.11 0.10 908.65 0.01 0.04 921.55

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.306 1.145 2.229 0.006 0.075 0.067 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.210 1.030 1.888 0.006 0.062 0.055 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 8.541 42.753 121.076 0.063 0.512 0.471 6617.135 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.0002 0.00002 0.00 0.00 0.00 0.00

1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8 1.3 28.0 22.9 0.0 0.6 0.6 5131.9 0.0 0.2 5204.8

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.411 1.892 4.460 0.018 0.282 0.221 1842.586 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Truck onroad 0 g/trip 2.843 14.244 40.354 0.000 0.164 0.151 2214.540 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

On-Road Crew Vehicle onroad 20 20 400 g/mile 0.124 0.971 0.076 0.004 0.034 0.019 390.791 0.039 0.036 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25 0.11 0.86 0.07 0.00 0.03 0.02 344.61 0.03 0.03 355.25

On-Road Crew Vehicle onroad 20 g/trip 0.146 2.025 0.122 0.000 0.007 0.006 70.690 0.000 0.000 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12 0.01 0.09 0.01 0.00 0.00 0.00 3.12 0.00 0.00 3.12
Total 1 29 23 0 1 1 5480 0 0 5563 1 29 23 0 1 1 5480 0 0 5563

a Per CARB Regulations "A driver of a diesel-fueled motor vehicle with a gross vehicle weight rating (GVWR) greater than 10,000 pounds is prohibited from idling the vehicle's primary engine for more than 5 minutes at any location." Available http://www.arb.ca.gov/enf/diesel.htm#cmvidling.

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs

On Site Total

Emission Factor

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)Daily Emission Rates (lbs/day)



Start Date

Duration 

(Months)
CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM Mobilization 1/1/2015 15                   -                     -                     -                     -                     -                     -                     -                     -   

2 JWPCP West Shaft Site Construction 1/1/2015 12             5,817                    0                    0             5,825             5,817                    0                    0             5,823 

3 Assemble TBM 4/1/2016 3                   -                     -                     -                     -                     -                     -                     -                     -   

4 Tunneling 7/1/2016 49         118,309                    4                    1         118,731         118,309                    1                    1         118,663 

5 Royal Palms Shaft Site Construction 4/1/2019 9             4,380                    0                    0             4,385             4,380                    0                    0             4,383 

6 Existing Ocean Outfalls Rehabilitation 4/1/2020 9                499                    0                    0                507                499                    0                    0                507 

7 0 1/0/1900 0                   -                     -                     -                     -                     -                     -                     -                     -   

8 0 1/0/1900 0                   -                     -                     -                     -                     -                     -                     -                     -   

9 0 1/0/1900 0                   -                     -                     -                     -                     -                     -                     -                     -   

10 0 1/0/1900 0                   -                     -                     -                     -                     -                     -                     -                     -   

11 0 1/0/1900 0                   -                     -                     -                     -                     -                     -                     -                     -   

12 0 1/0/1900 0                   -                     -                     -                     -                     -                     -                     -                     -   

Total 129,447       129,377       

Amortized Total 4,315           4,313           

Conversion: Short Tons to Metric Tons

0.9071847

Unmitigated Emissions (Metric Tons per Phase) Mitigated Emissions (Metric Tons per Phase)

Phase



Project Construction GHG Calculations   

Alternative 5 



Project and Program Schedule and Max Overlap

PROJECT

Start Date Duration (Months) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 TBM Mobilization 1/1/2015 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 JWPCP East Shaft Site Construction 1/1/2015 12 1 1 1 1 1 1 1 1 1 1 1 1

3 Assemble TBM 4/1/2016 3 1 1 1

4 Onshore Tunnel 7/1/2016 24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5 TraPac Shaft Site Construction 4/1/2016 12 1 1 1 1 1 1 1 1 1 1 1 1

6 LAXT Shaft Site Construction 1/1/2015 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7 Assemble TBM 4/1/2016 3 1 1 1

8 Offshore Tunnel 7/1/2016 79 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9 SW Marine Shaft Site Construction 7/1/2015 12 1 1 1 1 1 1 1 1 1 1 1 1

10 SP Riser Cosntruction 10/1/2019 24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

11 SP Diffuser Construction 10/1/2021 12 1 1 1 1 1 1 1 1 1 1 1 1

12 Existing Ocean Outfall Rehabilitation 10/1/2021 9 1 1 1 1 1 1 1 1 1

Timeslice

Possible Start Date Possible End Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

JWPCP Solids Processing
1/1/2018 1/1/2050 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SJCWRP – Process Optimization
1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

POWRP – Process Optimization
1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

LCWRP – Process Optimization
1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

LBWRP – Process Optimization
1/1/2018 12/31/2019 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SJCWRP Plant Expansion
1/1/2035 12/31/2040 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OVERLAPING PHASES -->

2021 2022

Phase

A - 1, 2, 6 B - 1, 2, 6, 9 C - 1, 6, 9 D - 3, 5, 7, 9 E - 4, 5, 8 F - 4, 8 G - 8

2015 2016 2017 2018 2019 2020

2021 2022 2035 2040 2050

PROGRAM

H - 8, 10 I - 8, 11, 12 J - 8, 11 K - 8

2015 2016 2017 2018 2019 2020

JWPCP  Solids JWPCP  Solids Just SJCWRP Plant ExpansionNO PROGRAM CONSTRUCTION WRP and JWPCP overlap with onshore and WRP and JWPCP overlap with offshore tunneling WRP and JWPCP JWPCP  Solids Processing overlap with offshore tunneling and SP Riser construction JWPCP  Solids Processing overlap with offshore tunneling,  



PROJECT EMISSION CALCULATIONS

Phase

1 TBM Mobilization Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.6 3.8 4.3 0.0 0.3 0.3 568.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.5 1.8 4.0 0.0 0.2 0.1 549.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.5 3.3 4.0 0.0 0.2 0.2 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.4 1.2 2.8 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.4 1.2 3.2 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.4 1.4 3.4 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.4 1.3 3.9 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.6 3.8 4.2 0.0 0.3 0.3 568.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.4 1.3 3.4 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.6 2.2 7.5 0.0 0.4 0.3 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.0 3.9 9.0 0.0 0.6 0.5 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.7 2.4 10.7 0.0 0.4 0.4 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.3 6.9 6.7 0.0 0.6 0.5 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.2 1.0 1.9 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.5 1.4 5.3 0.0 0.2 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.4 1.3 4.0 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.4 1.3 3.5 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.7 2.4 10.7 0.0 0.4 0.4 915.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.3 2.6 4.7 0.0 0.1 0.1 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.4 1.3 4.0 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.3 1.2 3.3 0.0 0.1 0.1 568.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 20 0 0 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

2
JWPCP East Shaft 

Site Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 2 6 3840 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 1 12 3543.12 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 1 8 957.6 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259                         -            259 0.61 1 6 947.94 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 1 8 861.84 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.27 0.04

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.2 1.7 15550.2 0.2 0.0 15554.2

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On-Road Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On-Road Crew Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On-Road Crew Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Equipment Specs

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Unmitigated Daily Emission Rates (lbs/day)Emission Factor



Phase

3 Assemble TBM Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2016 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

4 Onshore Tunnel Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2016 Change House offroad            -                          16             16 1.00 1 24 384 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47

Compressor (2000 cfm) offroad            -                       400          400 1.00 1 12 4800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 2 6 1044 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad                     160          160 1.00 1 3 480 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 1 24 1344 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 1 24 3360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64 0.00 0.00 0.00 0.00 0.00 0.00 2288.16 0.10 0.02 2296.64

Shaft Pump offroad            -                          80             80 1.00 1 8 640 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46

Shop (mechanical) offroad            -                          60             60 1.00 1 12 720 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14

Shop (welding) offroad            -                          60             60 1.00 1 6 360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07

Site Lighting offroad            -                            8               8 1.00 1 24 192 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 1 12 59520 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34 0.00 0.00 0.00 0.00 0.00 0.00 40533.03 1.68 0.37 40683.34

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 1 12 28800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49 0.00 0.00 0.00 0.00 0.00 0.00 19612.76 0.81 0.18 19685.49

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 1 19 60800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25

Street Sweeper offroad 90                         -               90 0.68 1 12 734.4 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 1 12 26880 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12

Tower Crane offroad                     240          240 1.00 1 10 2400 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 1 24 71040 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54 0.00 0.00 0.00 0.00 0.00 0.00 48378.14 2.01 0.44 48557.54

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 1 3 84 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 5 12 11100 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        222 5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88 0.39 1.80 4.83 0.00 0.04 0.03 269.88 0.00 0.00 269.88

Fugitive Dust 5550 lbs/ton 0.000166 0.0000249 0.92 0.14 0.46 0.07

10.7 85.7 148.2 0.2 5.9 5.0 184474.9 7.8 1.7 185151.2 4.7 85.7 16.7 0.2 1.8 1.3 184474.9 7.5 1.7 185145.1

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 222 13320 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 18.20 76.71 206.75 0.53 12.04 9.97 54130.32 0.15 0.14 54177.16 8.33 41.59 91.41 0.51 5.01 3.48 54130.32 0.15 0.14 54177.16
On-Road Truck onroad 222 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.55 7.21 19.31 0.00 0.14 0.13 1074.56 0.00 0.00 1074.56 1.25 6.74 20.17 0.00 0.00 0.00 1074.56 0.00 0.00 1074.56
On-Road Crew Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95
On-Road Crew Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 32 183 371 1 18 15 243611 8 2 244480 16 147 125 1 7 5 243611 8 2 244474

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

5
TraPac Shaft Site 

Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2016 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 2 6 3840 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 3.92 14.12 31.41 0.05 1.20 1.07 4652.56 0.35 0.00 4659.98 0.72 14.12 4.71 0.05 0.66 0.58 4652.56 0.06 0.00 4653.91

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 1 12 3543.12 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 2.84 9.21 19.54 0.04 0.70 0.62 4439.05 0.26 0.00 4444.44 0.52 9.21 2.93 0.04 0.38 0.34 4439.05 0.05 0.00 4440.04

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 1 8 957.6 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.80 2.56 5.99 0.01 0.20 0.18 1199.74 0.07 0.00 1201.26 0.15 2.56 0.90 0.01 0.11 0.10 1199.74 0.01 0.00 1200.02

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259                         -            259 0.61 1 6 947.94 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.87 2.71 7.27 0.01 0.25 0.22 1187.64 0.08 0.00 1189.28 0.16 2.71 1.09 0.01 0.14 0.12 1187.64 0.01 0.00 1187.94

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 1 8 861.84 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.77 2.37 5.67 0.01 0.19 0.17 1079.77 0.07 0.00 1081.22 0.14 2.37 0.85 0.01 0.10 0.09 1079.77 0.01 0.00 1080.03

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.23 1.05 2.83 0.00 0.02 0.02 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.27 0.04

11.3 38.7 87.8 0.2 3.6 2.8 15550.2 1.0 0.0 15571.2 2.3 38.7 15.6 0.2 2.0 1.6 15550.2 0.2 0.0 15554.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 10.66 44.92 121.07 0.31 7.05 5.84 31697.93 0.09 0.08 31725.36 4.88 24.36 53.53 0.30 2.93 2.04 31697.93 0.09 0.08 31725.36
On-Road Truck onroad 130 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.91 4.22 11.31 0.00 0.08 0.08 629.25 0.00 0.00 629.25 0.73 3.95 11.81 0.00 0.00 0.00 629.25 0.00 0.00 629.25
On-Road Crew Vehicle onroad 20 20 400 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08 0.13 1.14 0.09 0.00 0.03 0.02 346.97 0.04 0.04 359.08
On-Road Crew Vehicle onroad 20 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15 0.01 0.13 0.01 0.00 0.00 0.00 3.14 0.00 0.00 3.15

Total 23 88 217 0 11 9 48069 1 0 48130 8 67 78 0 5 4 48069 0 0 48113

Phase

6
LAXT Shaft Site 

Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 2 6 3840 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 1 12 3543.12 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 1 8 957.6 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259                         -            259 0.61 1 6 947.94 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 1 8 861.84 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.27 0.04

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.2 1.7 15550.2 0.2 0.0 15554.2

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On-Road Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On-Road Crew Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On-Road Crew Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

7 Assemble TBM Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2016 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 20 0 0 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 0 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phase

8 Offshore Tunnel Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.582 3.804 3.893 0.007 0.282 0.251 568.300 0.052 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2016 Change House offroad            -                          16             16 1.00 1 24 384 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47 0.00 0.00 0.00 0.00 0.00 0.00 261.50 0.01 0.00 262.47

Compressor (2000 cfm) offroad            -                       400          400 1.00 1 12 4800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.463 1.668 3.710 0.005 0.142 0.126 549.583 0.042 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 2 6 1044 g/hp-hr 0.496 3.293 3.572 0.006 0.194 0.173 568.300 0.045 0.000 1.14 7.58 8.22 0.01 0.45 0.40 1307.99 0.10 0.00 1310.15 0.21 7.58 1.23 0.01 0.36 0.32 1307.99 0.02 0.00 1308.39

Gantry Crane offroad                     160          160 1.00 1 3 480 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09 0.00 0.00 0.00 0.00 0.00 0.00 326.88 0.01 0.00 328.09

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.364 1.179 2.501 0.006 0.089 0.079 568.300 0.033 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.378 1.213 2.837 0.006 0.094 0.084 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.383 1.339 3.031 0.006 0.108 0.096 568.300 0.035 0.000 1.91 6.68 15.11 0.03 0.54 0.48 2833.38 0.17 0.00 2836.99 0.35 6.68 2.27 0.03 0.29 0.26 2833.38 0.03 0.00 2834.04

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.414 1.299 3.478 0.006 0.119 0.106 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 1 24 1344 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66 0.00 0.00 0.00 0.00 0.00 0.00 915.26 0.04 0.01 918.66

Shaft and Tunnel Lighting offroad            -                       200          200 1.00 1 24 4800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91 0.00 0.00 0.00 0.00 0.00 0.00 3268.79 0.14 0.03 3280.91

Shaft Pump offroad            -                          80             80 1.00 1 8 640 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46 0.00 0.00 0.00 0.00 0.00 0.00 435.84 0.02 0.00 437.46

Shop (mechanical) offroad            -                          60             60 1.00 1 12 720 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14 0.00 0.00 0.00 0.00 0.00 0.00 490.32 0.02 0.00 492.14

Shop (welding) offroad            -                          60             60 1.00 1 6 360 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07 0.00 0.00 0.00 0.00 0.00 0.00 245.16 0.01 0.00 246.07

Site Lighting offroad            -                            8               8 1.00 1 24 192 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24 0.00 0.00 0.00 0.00 0.00 0.00 130.75 0.01 0.00 131.24

Slurry Circuit Pumps (discharge) offroad            -                    8,000       8,000 1.00 1 12 96000 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 2.72 0.60 65618.29 0.00 0.00 0.00 0.00 0.00 0.00 65375.86 2.72 0.60 65618.29

Slurry Circuit Pumps (feed) offroad            -                    3,760       3,760 1.00 1 12 45120 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 1.28 0.28 30840.60 0.00 0.00 0.00 0.00 0.00 0.00 30726.65 1.28 0.28 30840.60

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 1 19 60800 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25 0.00 0.00 0.00 0.00 0.00 0.00 41404.71 1.72 0.38 41558.25

Street Sweeper offroad 90                         -               90 0.68 1 12 734.4 g/hp-hr 0.524 3.743 3.752 0.007 0.259 0.230 568.300 0.047 0.000 0.85 6.06 6.08 0.01 0.42 0.37 920.10 0.08 0.00 921.71 0.12 6.06 0.99 0.01 0.25 0.22 920.10 0.01 0.00 920.34

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 1 12 26880 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12 0.00 0.00 0.00 0.00 0.00 0.00 18305.24 0.76 0.17 18373.12

Tower Crane offroad                     240          240 1.00 1 10 2400 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46 0.00 0.00 0.00 0.00 0.00 0.00 1634.40 0.07 0.01 1640.46

Tunnel Ventilation Fans offroad            -                    3,600       3,600 1.00 1 24 86400 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 2.44 0.54 59056.46 0.00 0.00 0.00 0.00 0.00 0.00 58838.27 2.44 0.54 59056.46

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.403 1.245 2.984 0.006 0.100 0.089 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 1 3 84 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42 0.00 0.00 0.00 0.00 0.00 0.00 57.20 0.00 0.00 57.42

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.211 1.003 1.625 0.006 0.053 0.047 568.300 0.019 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.450 1.341 4.994 0.006 0.140 0.125 568.300 0.041 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.376 1.211 3.172 0.006 0.112 0.099 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 5 12 11100 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 6.42 63.62 113.91 0.13 3.58 3.55 855.39 0.05 0.02 863.21 3.61 63.62 7.34 0.13 0.36 0.35 855.39 0.05 0.02 863.21

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.383 1.227 3.629 0.006 0.118 0.105 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.267 1.130 2.984 0.006 0.094 0.084 568.299 0.024 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10.31

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        282 5 g/idle-hr 9.518 44.171 118.404 0.063 0.873 0.803 6617.136 0.000 0.000 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82 0.49 2.29 6.13 0.00 0.05 0.04 342.82 0.00 0.00 342.82

Fugitive Dust 7050 lbs/ton 0.000166 0.0000249 1.17 0.18 0.59 0.09

21.1 86.2 149.5 0.2 6.2 5.0 231945.3 9.8 2.1 232797.4 4.8 86.2 18.0 0.2 1.9 1.3 231945.3 9.5 2.1 232791.4

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 282 16920 g/mile 0.620 2.612 7.041 0.018 0.410 0.339 1843.357 0.005 0.005 23.12 97.45 262.63 0.68 15.30 12.66 68760.13 0.19 0.18 68819.63 10.58 52.84 116.11 0.64 6.36 4.42 68760.13 0.19 0.18 68819.63
On-Road Truck onroad 282 g/trip 3.162 14.725 39.462 0.000 0.293 0.269 2195.589 0.000 0.000 1.97 9.15 24.53 0.00 0.18 0.17 1364.98 0.00 0.00 1364.98 1.58 8.57 25.62 0.00 0.00 0.00 1364.98 0.00 0.00 1364.98
On-Road Crew Vehicle onroad 20 240 4800 g/mile 0.144 1.294 0.106 0.004 0.033 0.019 393.462 0.044 0.041 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95 1.53 13.70 1.13 0.04 0.35 0.20 4163.62 0.47 0.44 4308.95
On-Road Crew Vehicle onroad 240 g/trip 0.219 2.876 0.186 0.000 0.007 0.006 71.311 0.000 0.000 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74 0.12 1.52 0.10 0.00 0.00 0.00 37.73 0.00 0.00 37.74

Total 47.35 206 432 1 22 18 305929 10 3 306986 18 161 155 1 9 6 305929 10 3 306980

Equipment Specs Emission Factor

Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor

On Site Total

Daily Emission Rates (lbs/day) Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

9
SW Marine Shaft 

Site Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.640 3.827 4.274 0.007 0.326 0.290 568.300 0.058 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2015 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 2 6 3840 g/hp-hr 0.487 1.762 4.036 0.005 0.155 0.138 549.584 0.044 0.000 4.13 14.92 34.17 0.05 1.31 1.17 4652.56 0.37 0.00 4660.38 0.75 14.92 5.13 0.05 0.72 0.64 4652.56 0.07 0.00 4653.99

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.538 3.296 4.008 0.006 0.219 0.195 568.300 0.049 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 1 12 3543.12 g/hp-hr 0.384 1.206 2.839 0.006 0.101 0.090 568.300 0.035 0.000 3.00 9.42 22.18 0.04 0.79 0.70 4439.05 0.27 0.00 4444.74 0.55 9.42 3.33 0.04 0.43 0.38 4439.05 0.05 0.00 4440.09

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 1 8 957.6 g/hp-hr 0.401 1.228 3.224 0.006 0.107 0.095 568.300 0.036 0.000 0.85 2.59 6.81 0.01 0.23 0.20 1199.74 0.08 0.00 1201.35 0.15 2.59 1.02 0.01 0.12 0.11 1199.74 0.01 0.00 1200.04

Loader offroad 349                         -            349 0.54 2 6 2261.52 g/hp-hr 0.403 1.392 3.367 0.006 0.120 0.107 568.300 0.036 0.000 2.01 6.94 16.79 0.03 0.60 0.53 2833.38 0.18 0.00 2837.19 0.37 6.94 2.52 0.03 0.33 0.29 2833.38 0.03 0.00 2834.08

Motor Grader offroad 259                         -            259 0.61 1 6 947.94 g/hp-hr 0.439 1.334 3.859 0.006 0.132 0.118 568.300 0.040 0.000 0.92 2.79 8.06 0.01 0.28 0.25 1187.64 0.08 0.00 1189.38 0.17 2.79 1.21 0.01 0.15 0.13 1187.64 0.02 0.00 1187.96

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.594 3.765 4.156 0.007 0.310 0.276 568.300 0.054 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 1 8 861.84 g/hp-hr 0.428 1.262 3.375 0.006 0.112 0.100 568.300 0.039 0.000 0.81 2.40 6.41 0.01 0.21 0.19 1079.77 0.07 0.00 1081.31 0.15 2.40 0.96 0.01 0.12 0.10 1079.77 0.01 0.00 1080.05

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 0 2 0 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboat - Aux offroad           57                         -               57 0.43 0 2 0 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats offroad        400                         -            400 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crew Boats - Aux offroad           25                         -               25 0.43 0 2 0 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.223 1.003 1.915 0.006 0.063 0.056 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.474 1.420 5.321 0.006 0.153 0.136 568.300 0.043 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.394 1.262 3.540 0.006 0.123 0.110 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 0 2 0 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.405 1.259 4.034 0.006 0.131 0.116 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.286 1.180 3.327 0.006 0.104 0.093 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad        130 5 g/idle-hr 9.875 44.682 117.427 0.063 0.995 0.915 6617.137 0.000 0.000 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04 0.24 1.07 2.80 0.00 0.02 0.02 158.04 0.00 0.00 158.04

Fugitive Dust 3250 lbs/ton 0.000166 0.0000249 0.54 0.08 0.27 0.04

11.9 40.1 97.2 0.2 4.0 3.1 15550.2 1.1 0.0 15572.4 2.4 40.1 17.0 0.2 2.2 1.7 15550.2 0.2 0.0 15554.2

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 130 7800 g/mile 0.695 2.873 8.036 0.018 0.457 0.383 1841.943 0.005 0.005 11.94 49.41 138.19 0.31 7.86 6.58 31673.62 0.09 0.08 31701.05 4.89 24.04 55.22 0.33 2.81 1.94 31673.62 0.09 0.08 31701.05
On-Road Truck onroad 130 g/trip 3.278 14.900 39.156 0.000 0.328 0.302 2205.131 0.000 0.000 0.94 4.27 11.22 0.00 0.09 0.09 631.98 0.00 0.00 631.98 0.75 3.97 11.79 0.00 0.00 0.00 631.98 0.00 0.00 631.98
On-Road Crew Vehicle onroad 20 20 400 g/mile 0.150 1.384 0.116 0.004 0.033 0.019 392.216 0.045 0.043 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35 0.13 1.22 0.10 0.00 0.03 0.02 345.87 0.04 0.04 358.35
On-Road Crew Vehicle onroad 20 g/trip 0.242 3.130 0.206 0.000 0.006 0.006 71.455 0.000 0.000 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15 0.01 0.14 0.01 0.00 0.00 0.00 3.15 0.00 0.00 3.15

Total 25 94 244 0 12 10 48047 1 0 48109 8 68 81 0 5 4 48047 0 0 48091

Phase

10
SP Riser 

Cosntruction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.437 3.748 2.951 0.007 0.170 0.151 568.300 0.039 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2019 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.394 1.462 2.848 0.005 0.107 0.095 549.583 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.384 3.288 2.431 0.006 0.128 0.114 568.300 0.035 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.307 1.125 1.673 0.006 0.061 0.054 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.313 1.180 1.855 0.006 0.063 0.056 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.329 1.228 2.176 0.006 0.078 0.070 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.349 1.230 2.508 0.006 0.085 0.076 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.413 3.724 2.871 0.007 0.161 0.144 568.300 0.037 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.334 1.207 1.976 0.006 0.067 0.060 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 3 2 2418 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 3.07 11.50 39.98 0.03 1.93 1.77 4882.47 0.03 0.22 4951.77 0.90 11.50 9.60 0.03 1.05 0.97 4882.47 0.01 0.22 4951.35

Tugboat - Aux offroad           57                         -               57 0.43 3 2 147.06 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.32 1.28 2.92 0.00 0.19 0.18 296.95 0.00 0.01 301.16 0.08 1.28 0.76 0.00 0.12 0.11 296.95 0.00 0.01 301.13

Crew Boats offroad        400                         -            400 0.45 3 2 1080 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 1.61 5.66 25.58 0.01 1.06 0.98 2180.76 0.01 0.10 2211.71 0.47 5.66 6.14 0.01 0.58 0.54 2180.76 0.00 0.10 2211.52

Crew Boats - Aux offroad           25                         -               25 0.43 3 2 64.5 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.32 0.98 0.96 0.00 0.08 0.08 130.24 0.00 0.01 132.09 0.08 0.98 0.25 0.00 0.05 0.05 130.24 0.00 0.01 132.08

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.170 1.003 0.888 0.006 0.025 0.022 568.300 0.015 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.395 1.223 4.169 0.006 0.108 0.096 568.300 0.036 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.326 1.122 2.262 0.006 0.082 0.073 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 1 2 450 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.67 2.36 10.66 0.01 0.44 0.41 908.65 0.01 0.04 921.55 0.12 2.36 1.60 0.01 0.24 0.22 908.65 0.00 0.04 921.45

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.323 1.161 2.530 0.006 0.084 0.075 568.300 0.029 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.222 1.044 2.134 0.006 0.069 0.061 568.300 0.020 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad           16 5 g/idle-hr 8.727 43.027 120.566 0.063 0.585 0.538 6617.135 0.000 0.000 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.03 0.13 0.35 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.000166 0.0000249 0.07 0.01 0.03 0.00

6.0 21.9 80.4 0.1 3.8 3.4 8418.5 0.0 0.4 8537.7 1.7 21.9 18.7 0.1 2.1 1.9 8418.5 0.0 0.4 8537.0

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 16 960 g/mile 0.451 2.032 4.942 0.018 0.306 0.243 1842.488 0.005 0.005 0.96 4.30 10.46 0.04 0.65 0.52 3899.45 0.01 0.01 3902.82 0.60 3.02 6.30 0.04 0.37 0.26 3899.45 0.01 0.01 3902.82
On-Road Truck onroad 16 g/trip 2.919 14.346 40.202 0.000 0.195 0.179 2196.372 0.000 0.000 0.10 0.51 1.42 0.00 0.01 0.01 77.47 0.00 0.00 77.47 0.09 0.49 1.45 0.00 0.00 0.00 77.47 0.00 0.00 77.47
On-Road Crew Vehicle onroad 20 30 600 g/mile 0.129 1.043 0.083 0.004 0.034 0.019 391.398 0.040 0.038 0.17 1.38 0.11 0.01 0.04 0.03 517.72 0.05 0.05 534.23 0.17 1.38 0.11 0.01 0.04 0.03 517.72 0.05 0.05 534.23
On-Road Crew Vehicle onroad 30 g/trip 0.161 2.214 0.136 0.000 0.007 0.006 70.846 0.000 0.000 0.01 0.15 0.01 0.00 0.00 0.00 4.69 0.00 0.00 4.69 0.01 0.15 0.01 0.00 0.00 0.00 4.69 0.00 0.00 4.69

Total 7 28 92 0 4 4 12898 0 0 13037 3 27 26 0 2 2 12898 0 0 13037

On Site Total

Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



Phase

11
SP Diffuser 

Construction
Equipment Type HP kW

Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2021 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 2 2 1612 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 2.05 7.67 26.65 0.02 1.28 1.18 3254.98 0.02 0.15 3301.18 0.60 7.67 6.40 0.02 0.70 0.65 3254.98 0.01 0.15 3300.90

Tugboat - Aux offroad           57                         -               57 0.43 2 2 98.04 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.22 0.85 1.95 0.00 0.13 0.12 197.96 0.00 0.01 200.77 0.05 0.85 0.51 0.00 0.08 0.07 197.96 0.00 0.01 200.76

Crew Boats offroad        400                         -            400 0.45 1 2 360 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.54 1.89 8.53 0.00 0.35 0.33 726.92 0.00 0.03 737.24 0.16 1.89 2.05 0.00 0.19 0.18 726.92 0.00 0.03 737.17

Crew Boats - Aux offroad           25                         -               25 0.43 1 2 21.5 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.11 0.33 0.32 0.00 0.03 0.03 43.41 0.00 0.00 44.03 0.03 0.33 0.08 0.00 0.02 0.02 43.41 0.00 0.00 44.03

Crane Barge offroad        750                         -            750 0.43 1 8 2580 g/hp-hr 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000 0.86 5.70 3.38 0.03 0.10 0.09 3232.39 0.08 0.00 3234.03 0.16 5.70 0.51 0.03 0.06 0.05 3232.39 0.01 0.00 3232.69

Pipe Barge offroad     2,000                         -         2,000 0.59 1 8 9440 g/hp-hr 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000 7.35 24.46 76.05 0.12 1.82 1.62 11827.05 0.66 0.00 11840.97 1.34 24.46 11.41 0.12 1.00 0.89 11827.05 0.12 0.00 11829.60

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 2 8 5920 g/hp-hr 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000 3.85 14.31 22.92 0.07 0.84 0.75 7416.97 0.35 0.00 7424.26 0.70 14.31 3.44 0.07 0.46 0.41 7416.97 0.06 0.00 7418.30

Service Vessel offroad        500                         -            500 0.45 1 2 450 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.67 2.36 10.66 0.01 0.44 0.41 908.65 0.01 0.04 921.55 0.12 2.36 1.60 0.01 0.24 0.22 908.65 0.00 0.04 921.45

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 1 4 510 g/hp-hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.33 1.27 2.20 0.01 0.07 0.07 638.96 0.03 0.00 639.58 0.06 1.27 0.33 0.01 0.04 0.04 638.96 0.01 0.00 639.07

Pump offroad        500                         -            500 0.74 1 8 2960 g/hp-hr 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000 1.30 6.65 10.84 0.04 0.36 0.32 3708.48 0.12 0.00 3710.94 0.24 6.65 1.63 0.04 0.20 0.17 3708.48 0.02 0.00 3708.93

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad           16 5 g/idle-hr 8.384 42.520 121.509 0.063 0.447 0.411 6617.134 0.000 0.000 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45 0.02 0.12 0.36 0.00 0.00 0.00 19.45 0.00 0.00 19.45

Fugitive Dust 400 lbs/ton 0.000166 0.0000249 0.07 0.01 0.03 0.00

17.3 65.6 163.8 0.3 5.5 4.9 31975.2 1.3 0.2 32074.0 3.5 65.6 28.3 0.3 3.0 2.7 31975.2 0.2 0.2 32052.4

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 16 960 g/mile 0.380 1.772 4.061 0.018 0.259 0.201 1847.375 0.005 0.005 0.80 3.75 8.59 0.04 0.55 0.42 3909.79 0.01 0.01 3913.16 0.60 3.00 6.17 0.04 0.38 0.27 3909.79 0.01 0.01 3913.16
On-Road Truck onroad 16 g/trip 2.801 14.165 40.495 0.000 0.160 0.147 2214.169 0.000 0.000 0.10 0.50 1.43 0.00 0.01 0.01 78.10 0.00 0.00 78.10 0.09 0.49 1.45 0.00 0.00 0.00 78.10 0.00 0.00 78.10
On-Road Crew Vehicle onroad 20 30 600 g/mile 0.119 0.917 0.071 0.004 0.034 0.020 392.297 0.038 0.035 0.16 1.21 0.09 0.01 0.04 0.03 518.91 0.05 0.05 534.32 0.16 1.21 0.09 0.01 0.04 0.03 518.91 0.05 0.05 534.32
On-Road Crew Vehicle onroad 30 g/trip 0.133 1.862 0.110 0.000 0.007 0.006 70.628 0.000 0.000 0.01 0.12 0.01 0.00 0.00 0.00 4.67 0.00 0.00 4.67 0.01 0.12 0.01 0.00 0.00 0.00 4.67 0.00 0.00 4.67

Total 18 71 174 0 6 5 36467 1 0 36585 4 70 36 0 3 3 36467 0 0 36563

Phase

12

Existing Ocean 

Outfall 

Rehabilitation

Equipment Type HP kW
Power 

Rating
LF

Number 

Active

Equipment 

Hrs/Day

Daily Hp-

hr
E.F. Units ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e ROG CO NOX SO2 PM10 PM2.5 CO2 CH4 N2O CO2e

Start Date Backhoe/Loader offroad 120                         -            120 0.55 0 18 0 g/hp-hr 0.373 3.727 2.495 0.007 0.118 0.105 568.300 0.034 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2021 Change House offroad            -                          16             16 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compressor (2000 cfm) offroad            -                       400          400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crawler Crane offroad 500                         -            500 0.64 0 6 0 g/hp-hr 0.355 1.365 2.366 0.005 0.088 0.078 549.583 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forklift offroad 145                         -            145 0.60 0 6 0 g/hp-hr 0.335 3.288 1.880 0.006 0.097 0.086 568.300 0.030 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gantry Crane offroad                     160          160 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Large offroad 518                         -            518 0.57 0 12 0 g/hp-hr 0.276 1.109 1.274 0.006 0.046 0.041 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydaulic Excavator - Medium offroad 210                         -            210 0.57 0 8 0 g/hp-hr 0.280 1.166 1.392 0.006 0.048 0.043 568.300 0.025 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loader offroad 349                         -            349 0.54 0 6 0 g/hp-hr 0.297 1.179 1.720 0.006 0.062 0.056 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Motor Grader offroad 259                         -            259 0.61 0 6 0 g/hp-hr 0.313 1.204 1.985 0.006 0.068 0.061 568.300 0.028 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Office Trailers offroad            -                          56             56 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft and Tunnel Lighting offroad            -                       140          140 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shaft Pump offroad            -                          80             80 1.00 0 8 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (mechanical) offroad            -                          60             60 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shop (welding) offroad            -                          60             60 1.00 0 6 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Lighting offroad            -                            8               8 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (discharge) offroad            -                    4,960       4,960 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Circuit Pumps (feed) offroad            -                    2,400       2,400 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Slurry Separation Plant offroad            -                    3,200       3,200 1.00 0 19 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Street Sweeper offroad 90                         -               90 0.68 0 12 0 g/hp-hr 0.355 3.699 2.402 0.007 0.110 0.098 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TBM & Trailing gear offroad            -                    2,240       2,240 1.00 0 12 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tower Crane offroad                     240          240 1.00 0 10 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tunnel Ventilation Fans offroad            -                    2,960       2,960 1.00 0 24 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Truck offroad 189                         -            189 0.57 0 8 0 g/hp-hr 0.300 1.191 1.495 0.006 0.051 0.046 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker Hoist offroad            -                          28             28 1.00 0 3 0 g/kW-hr 308.901 0.013 0.003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tugboats offroad     1,300                         -         1,300 0.31 2 2 1612 g/hp-hr 0.576 2.158 7.500 0.006 0.362 0.333 915.918 0.005 0.042 2.05 7.67 26.65 0.02 1.28 1.18 3254.98 0.02 0.15 3301.18 0.60 7.67 6.40 0.02 0.70 0.65 3254.98 0.01 0.15 3300.90

Tugboat - Aux offroad           57                         -               57 0.43 2 2 98.04 g/hp-hr 1.002 3.940 9.021 0.006 0.588 0.541 915.918 0.005 0.042 0.22 0.85 1.95 0.00 0.13 0.12 197.96 0.00 0.01 200.77 0.05 0.85 0.51 0.00 0.08 0.07 197.96 0.00 0.01 200.76

Crew Boats offroad        400                         -            400 0.45 1 2 360 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.54 1.89 8.53 0.00 0.35 0.33 726.92 0.00 0.03 737.24 0.16 1.89 2.05 0.00 0.19 0.18 726.92 0.00 0.03 737.17

Crew Boats - Aux offroad           25                         -               25 0.43 1 2 21.5 g/hp-hr 2.276 6.894 6.735 0.006 0.579 0.533 915.918 0.005 0.042 0.11 0.33 0.32 0.00 0.03 0.03 43.41 0.00 0.00 44.03 0.03 0.33 0.08 0.00 0.02 0.02 43.41 0.00 0.00 44.03

Crane Barge offroad        750                         -            750 0.43 0 8 0 g/hp-hr 0.152 1.003 0.594 0.006 0.018 0.016 568.300 0.014 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pipe Barge offroad     2,000                         -         2,000 0.59 0 8 0 g/hp-hr 0.353 1.175 3.655 0.006 0.087 0.078 568.300 0.032 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dump Barge offroad        250                         -            250 0.51 0 8 0 g/hp-hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Generator offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.295 1.096 1.756 0.006 0.064 0.057 568.300 0.027 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Service Vessel offroad        500                         -            500 0.45 1 2 450 g/hp-hr 0.676 2.376 10.742 0.006 0.447 0.411 915.918 0.005 0.042 0.67 2.36 10.66 0.01 0.44 0.41 908.65 0.01 0.04 921.55 0.12 2.36 1.60 0.01 0.24 0.22 908.65 0.00 0.04 921.45

Locomotives offroad        185                         -            185 1.00 0 12 0 g/hp-hr 0.262 2.600 4.655 0.005 0.146 0.145 34.956 0.002 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hoist offroad        250                         -            250 0.51 0 4 0 g/hp-hr 0.290 1.133 1.952 0.006 0.066 0.059 568.300 0.026 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pump offroad        500                         -            500 0.74 0 8 0 g/hp-hr 0.199 1.019 1.660 0.006 0.055 0.049 568.300 0.018 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Daily 

Trips

Idle Time 

(min) a
Tons Soil

On-Road Truck - Idle onroad            -   5 g/idle-hr 8.384 42.520 121.509 0.063 0.447 0.411 6617.134 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0 lbs/ton 0.000166 0.0000249 0.00 0.00 0.00 0.00

3.6 13.1 48.1 0.0 2.2 2.1 5131.9 0.0 0.2 5204.8 1.0 13.1 10.6 0.0 1.2 1.1 5131.9 0.0 0.2 5204.3

Miles / Trip
Daily 

Trips
Miles / Day Acres Disturbed

On-Road Truck onroad 60 0 0 g/mile 0.380 1.772 4.061 0.018 0.259 0.201 1847.375 0.005 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Truck onroad 0 g/trip 2.801 14.165 40.495 0.000 0.160 0.147 2214.169 0.000 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-Road Crew Vehicle onroad 20 20 400 g/mile 0.119 0.917 0.071 0.004 0.034 0.020 392.297 0.038 0.035 0.10 0.81 0.06 0.00 0.03 0.02 345.94 0.03 0.03 356.21 0.10 0.81 0.06 0.00 0.03 0.02 345.94 0.03 0.03 356.21
On-Road Crew Vehicle onroad 20 g/trip 0.133 1.862 0.110 0.000 0.007 0.006 70.628 0.000 0.000 0.01 0.08 0.00 0.00 0.00 0.00 3.11 0.00 0.00 3.12 0.01 0.08 0.00 0.00 0.00 0.00 3.11 0.00 0.00 3.12

Total 4 14 48 0 2 2 5481 0 0 5564 1 14 11 0 1 1 5481 0 0 5564

a Per CARB Regulations "A driver of a diesel-fueled motor vehicle with a gross vehicle weight rating (GVWR) greater than 10,000 pounds is prohibited from idling the vehicle's primary engine for more than 5 minutes at any location." Available http://www.arb.ca.gov/enf/diesel.htm#cmvidling.

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Equipment Specs Emission Factor Daily Emission Rates (lbs/day)

On Site Total

Mitigated Daily Emission Rates (lbs/day)

Mitigated Daily Emission Rates (lbs/day)



GHG'S BY PHASE

Start Date

Duration 

(Months)
CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

1 TBM Mobilization 1/1/2015 15                    -                      -                      -                      -                      -                      -                      -                      -   

2 JWPCP East Shaft Site Construction 1/1/2015 12             5,817                     0                     0             5,825             5,817                     0                     0             5,823 

3 Assemble TBM 4/1/2016 3                    -                      -                      -                      -                      -                      -                      -                      -   

4 Onshore Tunnel 7/1/2016 24           59,073                     2                     1           59,284           59,073                     2                     1           59,283 

5 TraPac Shaft Site Construction 4/1/2016 12             5,820                     0                     0             5,828             5,820                     0                     0             5,825 

6 LAXT Shaft Site Construction 1/1/2015 15             7,272                     0                     0             7,281             7,272                     0                     0             7,278 

7 Assemble TBM 4/1/2016 3                    -                      -                      -                      -                      -                      -                      -                      -   

8 Offshore Tunnel 7/1/2016 79         241,584                     8                     2         242,419         241,584                     8                     2         242,414 

9 SW Marine Shaft Site Construction 7/1/2015 12             5,833                     0                     0             5,841             5,833                     0                     0             5,839 

10 SP Riser Cosntruction 10/1/2019 24             3,132                     0                     0             3,166             3,132                     0                     0             3,166 

11 SP Diffuser Construction 10/1/2021 12             4,415                     0                     0             4,430             4,415                     0                     0             4,427 

12 Existing Ocean Outfall Rehabilitation 10/1/2021 9                496                     0                     0                503                496                     0                     0                503 

Total 334,576       334,558       

Amortized Total 11,153         11,152         

Conversion: Short Tons to Metric Tons

0.9071847

Phase

Unmitigated Emissions (Metric Tons per Phase) Mitigated Emissions (Metric Tons per Phase)
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